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PROBLEM TO BE SOLVED: To prevent the occurrence of 
dispersion in a quality level of display of a liquid crystal panel 
by suppressing dispersion of area ratio between a light 
transmission area and a light reflex area even when deviation in 
position of a semi-transmission reflective film is caused. 
SOLUTION: The liquid crystal device 1 is constituted by 
arranging, a liquid crystal 23 between a first substrate 2 and a 
second substrate 3. The liquid crystal device 1 is provided with 
a reflective conductive film 18 formed on the first substrate 2, 
a translucent metal oxide film 1 9 to be laminated on the 
reflective conductive film 1 8 and the edge part 34 of which is 
brought into contact with a ground film 35 or the first substrate 
2 and an illuminator 25 to irradiate the liquid crystal 23 with 
light from the outside of the first substrate 2. Since the edge 
part 34 around the reflective conductive film 18 exists, no 
change occurs in area of a light reflex region to contribute to 
reflection even when the position of the reflex conductive film 
1 8 is deviated in the horizontal direction. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
x damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Liquid-crystal equipment characterized by to have the metallic-oxide film of translucency with 
which an edge part contacts said 1 st substrate, and a lighting means irradiate light towards said liquid 
crystal from the outside of said 1st substrate in the liquid-crystal equipment which arranges liquid 
crystal between the 1st substrate and the 2nd substrate, and grows into it while a laminating is carried 
out on the reflexibility electric-conduction film formed in said 1st substrate, and this reflexibility 
electric-conduction film. 

[Claim 2] In the liquid crystal equipment which arranges liquid crystal between the 1st substrate and the 
2nd substrate, and grows into it The substrate film prepared in said 1st substrate, and the reflexibility 
electric conduction film formed on this substrate film, Liquid crystal equipment with which an edge part 
is characterized by having the metallic-oxide film of the translucency in contact with said substrate film, 
and a lighting means to irradiate light towards said liquid crystal from the outside of said 1st substrate 
while a laminating is carried out on this reflexibility electric conduction film. 

[Claim 3] Said edge part which contacts said 1st substrate in claim 1 is liquid crystal equipment 
characterized by constituting the light transmission section within one display dot in the liquid crystal 
display of a transflective reflective method. 

[Claim 4] Said edge part which contacts said substrate film in claim 2 is liquid crystal equipment 
characterized by constituting the light transmission section within one display dot kicked to the liquid 
crystal display of a transflective reflective method. 

[Claim 5] It is liquid crystal equipment characterized by said substrate film containing a metallic oxide in 
claim 2. 

[Claim 6] Liquid crystal equipment characterized by having the reflecting layer which reflects the light of 
a blue component in the top face of said reflexibility electric conduction film in claim 1 or claim 2. 
[Claim 7] It is liquid crystal equipment characterized by constituting the 1st electrode for said 
reflexibility electric conduction film and said metallic-oxide film impressing an electrical potential 
difference to said liquid crystal in claim 1 or claim 2. 

[Claim 8] Liquid crystal equipment characterized by having the coloring layer prepared corresponding to 
the crossover field of the 2nd electrode which countered said 1st electrode and was formed on said 2nd 
substrate in claim 7, and said 1st electrode and said 2nd electrode. 

[Claim 9] It is liquid crystal equipment characterized by being the stripe-like electrode with which said 

1st electrode constitutes the liquid crystal equipment of a passive matrix in claim 7 or claim 8. 

[Claim 10] It is liquid crystal equipment characterized by being the dot-like electrode with which said 1st 

electrode constitutes the liquid crystal equipment of an active matrix in claim 7 or claim 8. 

[Claim 11] The 2nd electrode which countered said 1st electrode and was formed on said 2nd substrate 

in claim 7, It has wiring which leads to said 1st electrode, and wiring which leads to said 2nd electrode. A 

viewing area is formed of the assembly of the crossover field of said 1st electrode and said 2nd 

electrode. It is liquid crystal equipment which wiring which leads to wiring which leads to said 1st 

electrode, and said 2nd electrode exists in the outside of said viewing area, and at least one side of said 

wiring is formed with a metallic oxide, and is characterized by not including the reflexibility electric 
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conduction film. 

[Claim 12] It is liquid crystal equipment characterized by being the alloy with which said reflexibility 
electric conduction film contains a silver simple substance or silver in claim 1 or claim 2. 
[Claim 1 3] It is liquid crystal equipment characterized by said metallic-oxide film being ITO (Indium Tin 
Oxide) in claim 1 or claim 2. 

[Claim 14] The area of said edge part which contacts said 1st substrate in claim 1 is liquid crystal 
equipment characterized by being [ of the area of 1 display dot to which this edge part belongs ] 30 - 
50% desirably 10 to 70%. 

[Claim 15] The area of said edge part which contacts said substrate film in claim 2 is liquid crystal 
equipment characterized by being [ of the area of 1 display dot to which this edge part belongs ] 30 - 
50% desirably 10 to 70%. 

[Claim 1 6] The manufacture approach of the liquid-crystal equipment characterized by to have the 
process which forms the reflexibility electric-conduction film on said 1st substrate, the process which 
form the metallic-oxide film of translucency on said reflexibility electric-conduction film so that an edge 
part may contact said 1st substrate, and the process which form a lighting means irradiate light, in the 
outside of said 1st substrate in the manufacture approach of the liquid-crystal equipment which 
arranges liquid crystal between the 1st substrate and the 2nd substrate, and grows into it. 
[Claim 1 7] In the manufacture approach of the liquid crystal equipment which arranges liquid crystal 
between the 1st substrate and the 2nd substrate, and grows into it The process which forms the 
substrate film on said 1 st substrate, and the process which forms the reflexibility electric conduction 
film on this substrate film, The manufacture approach of the liquid crystal equipment characterized by 
having the process which forms the metallic-oxide film of translucency on said reflexibility electric 
conduction film so that an edge part may contact said substrate film, and the process which forms a 
lighting means to irradiate light in the outside of said 1st substrate. 

[Claim 18] Electronic equipment characterized by having liquid crystal equipment according to claim 1 or 
2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to liquid crystal equipment and its manufacture approach, 

and the electronic equipment constituted by using the liquid crystal equipment for a list. 

[0002] 

[Description of the Prior Art] In recent years, liquid crystal equipment is widely used as a display of 
electronic equipment, such as a portable telephone, a Personal Digital Assistant machine, and a wrist 
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watch. By having two or more display dots arranged for example, in in the shape of a matrix, and 
controlling the electrical potential difference impressed to liquid crystal for every display dots of these, 
this liquid crystal equipment modulates the light which passes this liquid crystal for every display dot, 
and, thereby, displays images, such as an alphabetic character, a figure, and a graphic form, outside. 
[0003] In the liquid crystal equipment of the above-mentioned configuration, it is known that high- 
reflective-liquid-crystal equipment and transparency mold liquid crystal equipment are in liquid crystal 
according to the method which supplies light. Here, after carrying out incidence of the high-reflective- 
liquid-crystal equipment to liquid crystal equipment from an observation side, it is liquid crystal 
equipment of the structure which displays using the light reflected on the background of liquid crystal. 
On the other hand, transparency mold liquid crystal equipment is liquid crystal equipment of the 
structure which displays using the light from the lighting system arranged in the background of liquid 
crystal. 

[0004] Since the above-mentioned high-reflective-liquid-crystal equipment does not have a lighting 
system called a back light etc., power consumption is small and is used abundantly as a display of 
various electronic equipment from the former. However, this high-reflective-liquid-crystal equipment 
had the problem that it was difficult to check a display by looking in the dark location in order to display 
using outdoor daylight, such as the natural light and illumination light. Then, although outdoor daylight is 
used like high-reflective-liquid-crystal equipment in a bright location, the liquid crystal equipment of the 
gestalt which enabled the check by looking of a display according to the internal light source is proposed 
in the dark location. That is, this liquid crystal equipment has adopted the means of displaying which 
combines a reflective mold and a transparency mold, and it enables it to perform a clear display, even 
when dark in a perimeter, reducing power consumption by changing to the means of displaying of a 
reflective display and a transparency display either according to surrounding brightness. Hereafter, on 
these specifications, the thing of this kind of liquid crystal equipment is called transflective high- 
reflective-liquid-crystal equipment. 

[0005] As this transflective high-reflective-liquid-crystal equipment, the thing equipped with the 
transflective reflective film and the so-called half mirror is known conventionally. It is made to reflect 
this transflective reflective film to some extent by optimizing the thickness of a metal membrane called 
the aluminum used as reflective film in the usual optical field at the same time it penetrates light to 
some extent. However, membrane formation techniques, such as a mask spatter, are required to form 
the transflective reflective film, and, in addition to a process being complicated, there is a fault that 
dispersion in permeability and a reflection factor becomes large since dispersion in thickness is large. 
[0006] Then, in order to conquer the fault of the above-mentioned transflective reflective film, the slit 
for light transmission, i.e., the liquid crystal equipment of the structure which formed opening in the 
reflective film, was proposed. Drawing 6 shows the transflective reflective mold electrochromatic display 
equipment of a passive matrix which is an example of the liquid crystal equipment of such a 
configuration. With this liquid crystal equipment 70, liquid crystal 73 is pinched among the transparence 
substrates 71 and 72 of a pair. On the liquid crystal side front face of the bottom substrate 71, the 
laminating of the reflective film 74, a color filter 75, the overcoat film 76, silicon oxide 77, and the 
segment electrode 78 is carried out to order. Moreover, the common electrode 79 is formed on the 
liquid crystal side front face of the upper substrate 72. 

[0007] The color filter 75 formed on the bottom substrate 71 has the pigment layers 75r, 75g, and 75b 
of the color from which red (R), green (G), and blue (B) differ, and these pigment layers are seen from 
arrow-head A, and are superficially arranged in the predetermined pattern, shape of for example, a stripe. 
Moreover, with transparence electric conduction film called ITO (Indium Tin Oxide: indium stannic acid 
ghost) etc., the segment electrode 78 is seen from arrow-head A, and is formed in the shape of a stripe. 
On the other hand, the common electrode 79 formed on the upper substrate 72 is formed with 
transparence electric conduction film called ITO etc., and is formed in the direction which intersects 
perpendicularly with the above-mentioned segment electrode 78 in the shape of a stripe. 
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[0008] The reflective film 74 formed on the bottom substrate 71 is formed by the metal membrane with 
a high reflection factor called aluminum etc. And the slit 80 for light transmission is formed in this 
reflective film 74 for every display dot. Moreover, polarizing plates 82a and 82b are arranged on the 
outside of the vertical substrates 71 and 72, and a lighting system 83 called a back light etc. is arranged 
further at the rear-face side by the side of the inferior surface of tongue of the bottom substrate 71, i.e., 
observation. 

[0009] After the extraneous light which carried out incidence from the upper substrate 72 penetrates 
liquid crystal 73 and reflects on the front face of the reflective film 74 as an arrow head R shows in 
case the liquid crystal display 70 of the above-mentioned configuration is used in the state of a 
reflective display in a bright location, again, liquid crystal 73 is penetrated and outgoing radiation is 
carried out to the upper substrate 72 side after that. On the other hand, in case it is used in the state 
of a transparency display in a dark location, the light by which outgoing radiation is carried out from the 
lighting system 83 installed in the outside of the bottom substrate 71 penetrates the reflective film 74 in 
the part of a slit 80, penetrates liquid crystal 73 after that, and outgoing radiation is carried out to the 
upper substrate 72 side. Such light contributes to a display in each display condition. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, with the above liquid crystal equipments of a 
transflective reflective mold, although a metal membrane called aluminum etc. has been conventionally 
used as reflective film, by recent years, the still brighter screen is called for, therefore APC which is an 
alloy with a reflection factor higher than aluminum, i.e., silver, palladium, and a copper (Ag-Pd-Cu) alloy, 
is used. 

[001 1] however, the water resisting property has the property to be weak, in the manufacture process, 
and APC by which pattern formation was carried out ionizes APC electrically, and it begins to melt — 
rattlingly — since — electric corrosion (namely, corrosion) by electromigration or this is made into the 
problem in dependability, thus, APC — since it is hard to use if independent, the laminating of the ITO is 
carried out to the upper layer or the lower layer of APC, a cascade screen is formed, and using this 
cascade screen as transflective reflective film is proposed. 

[0012] Drawing 7 shows an example of the transflective reflective mold electrochromatic display 
equipment of a configuration of having prepared the slit for light transmission to the reflector which 
consists of the cascade screen of such APC and ITO. In the example of this liquid crystal equipment 60, 
liquid crystal 63 is pinched among the transparence substrates 61 and 62 of a pair. The segment 
electrode 67 of the laminated structure which consists of the APC film 65 which has a slit 64, and the 
ITO film 66 formed on it on the liquid crystal side front face of the bottom substrate 61 sees from 
arrow-head A, and is formed in the shape of a stripe. Furthermore, the orientation film 68 is formed on 
the segment electrode 67. 

[0013] It sees from [ which changes from the color filter 59 which consists of the pigment layers 59r, 
59g, and 59b of R, G, and B, the overcoat film 58, and the ITO film to the upper substrate 62 on the 
other hand ] arrow-head A, and stripe-like the common electrode 57 and the orientation film 56 are 
formed one by one. Moreover, in the outside front face of the vertical substrates 61 and 62, polarizing 
plates 82a and 82b are arranged, and a lighting system 83 called a back light etc. is arranged further at 
the rear-face side by the side of the inferior surface of tongue of the bottom substrate 61, i.e., 
observation. 

[0014] With the above configuration, since it functions also as an electrode for a liquid crystal drive at 
the same time the cascade screen of the APC film 65 on the bottom substrate 61 and the ITO film 66 
functions as a transflective reflection layer, a color filter cannot be formed on the bottom substrate 61, 
but the color filter 59 is formed on the upper substrate 62. 

[0015] Moreover, since a reflection factor is not only high, but has the property that specific resistance 
is low compared with ITO etc., APC is suitable also as an electrode material or a wiring material. When 
especially compared with ITO, to the specific resistance of ITO being 2x10-4ohmm, the specific 
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resistance of APC is 3.9x1 0-6ohmm, and has only about 1/50 value. That is, supposing thickness is the 
same, APC wiring can be managed with 1/50 of ITO wiring of wiring width of face although the same 
resistance is acquired. 

[0016] Therefore, with the liquid crystal equipment of drawing 7 which uses APC for leading-about 
wiring between an electrode and IC for a drive, it takes about compared with the liquid crystal 
equipment of drawing 6 which uses ITO for leading-about wiring, and detailed-ization of wiring can be 
attained, and so, area of the non-display field of the effective viewing-area circumference and the so- 
called frame field is made small, namely, can be narrow-picture-frame-ized. Since the amount of 
information of liquid crystal equipment [ especially ] narrow-picture-frame-ized which can be displayed 
to the occupancy area which can hold in the space where it was restricted in the case of the electronic 
equipment which builds it in, and the liquid crystal equipment concerned occupies in electronic 
equipment increases, it is suitable for it to be used for portable small electronic equipment called a 
cellular phone etc. 

[0017] However, when APC which constitutes the segment electrode 67 and leading-about wiring from 
conventional liquid crystal equipment shown in drawing 7 if use is repeated started electromigration, 
there is a possibility that the defect of an electrode and wiring becoming thin or disconnecting 
depending on the case etc. may occur, and, so, it had become a problem that it is unreliable. 
[0018] In order to cancel this trouble, these people proposed the liquid crystal equipment of a 
configuration of being shown in drawing 8 and drawing 9 , although it was not yet well-known. In these 
drawings, the same member as the member used with the liquid crystal equipment 60 shown in drawing 7 
will attach and show the same number, and explanation of those members is omitted. With the liquid 
crystal equipment shown in drawing 8 and drawing 9 , all the top faces of the APC film 65 which 
constitutes the segment electrode 67, and side faces are covered with the ITO film 66. Moreover, all the 
top faces of the APC film 54 which constitutes wiring 55, and side faces are covered with the ITO film 
53. In drawing 8 and drawing 9 , a sign 52 shows a black mask and the sign 51 shows the protection- 
from-light layer formed around the viewing area. 

[0019] As mentioned above, even when covering the whole region of the front face of the APC film with 
the ITO film and an electrode and wiring are formed using APC, it can prevent that electromigration 
occurs to APC and, so, the liquid crystal equipment of a reliable transflective reflective mold can be 
formed in it. 

[0020] By the way, with above liquid crystal equipment, while making it correspond to each display dot 
and forming opening 64, i.e., a slit, in the contrant region of the reflective film 65 formed in the substrate 
61 by the side of the tooth back of drawing 9 , the lighting system 83 was arranged in the tooth-back 
side of liquid crystal equipment. According to this configuration, the transparency mold display is 
realized by passing the slit 64 which prepared the light which carried out outgoing radiation from the 
lighting system 83, and which carried out incidence to the substrate 61 by the side of a tooth back in 
the reflective film 65, and carrying out outgoing radiation to an observation side. 
[0021] It originates in the error which produces in this liquid-crystal equipment in various kinds of 
processes, such as a process which forms a reflecting layer 65, and a process which sticks the 
substrates 61 and 62 of a pair, and in order to perform a reflective mold display, the case where the 
ratio of the area of the field in which light is reflected, and the area of the field which makes light 
penetrate for a transparency mold display differs from an expected ratio, i.e., the ratio on a design, may 
arise. And there was a problem that dispersion arose by means of displaying for example, at display 
grace in condition of becoming dark as compared with the case where the brightness at the time of 
performing a transparency mold display performs a reflective mold display when the area of the field 
which makes light penetrate is smaller than an expected area and the area of the field in which light is 
reflected is larger than an expected area. 

[0022] This invention aims at making it dispersion not occur for display grace, in case it accomplishes in 
view of the above-mentioned trouble and liquid crystal equipment is manufactured when various kinds of 
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errors arise, or when it suppresses that dispersion in the rate of surface ratio occurs between a light 
transmission field and a light reflex field in the transflective reflective film and means of displaying 
changes in liquid crystal equipment by this. 
[0023] 

[Means for Solving the Problem] (1) In order to attain the above-mentioned purpose, the 1st liquid 
crystal equipment concerning this invention In the liquid crystal equipment which arranges liquid crystal 
between the 1st substrate and the 2nd substrate, and grows into it It is characterized by having the 
reflexibility electric conduction film formed in said 1st substrate, the metallic-oxide film of translucency 
with which an edge part contacts said 1st substrate while a laminating is carried out on this reflexibility 
electric conduction film, and a lighting means to irradiate light towards said liquid crystal from the 
outside of said 1st substrate. 

[0024] With this liquid crystal equipment, when light is supplied to liquid crystal from the above- 
mentioned lighting means, what reached the edge part of the metallic-oxide film of said translucency, for 
example, the ITO film, among that light penetrates that edge part, reaches liquid crystal, and is 
modulated according to the orientation of that liquid crystal. And thereby, the display of a transparency 
mold is realized. With the liquid crystal equipment of this configuration, it was made to perform a 
transparency mold display using the light transmission field formed in the edge part of the metallic-oxide 
film rather than performs a transparency display through opening formed in the contrant region of the 
reflective film, i.e., a slit. 

[0025] If that error is less than the width method of an edge part when the error from which the 
reflexibility electric conduction film shifts to a longitudinal direction to the extension field of the edge 
part of the metallic-oxide film occurs according to this configuration, change will not occur in proportion 
of the area of a light transmission field and the area of a light reflex field in 1 display dot field. For this 
reason, even when means of displaying changes in liquid crystal equipment, it can prevent that 
dispersion occurs for display grace. 

[0026] (2) Next, the 2nd liquid crystal equipment concerning this invention In the liquid crystal 
equipment which arranges liquid crystal between the 1 st substrate and the 2nd substrate, and grows 
into it The substrate film prepared in said 1st substrate, and the reflexibility electric conduction film 
formed on this substrate film, While a laminating is carried out on this reflexibility electric conduction 
film, an edge part is characterized by having the metallic-oxide film of the translucency in contact with 
said substrate film, and a lighting means to irradiate light towards said liquid crystal from the outside of 
said 1 st substrate. 

[0027] As for the point that this 2nd liquid crystal equipment differs from the 1st above liquid crystal 
equipment, the substrate film is formed in the bottom of the reflexibility electric conduction film, and the 
edge part of the metallic-oxide film is contacting the above-mentioned substrate film rather than 
contacting the 1 st substrate. With the liquid crystal equipment of this configuration which prepared the 
substrate film, since the reflexibility electric conduction film can be covered much more certainly from 
an external environment with the metallic-oxide film, it can prevent much more certainly that the trouble 
of electromigration etc. occurs on the reflexibility electric conduction film. 

[0028] (3) In each liquid crystal equipment of the above-mentioned configuration, said edge part in 
contact with said edge part in contact with said 1st substrate or said substrate film can constitute the 
light transmission section within one display dot in the liquid crystal display of a transflective reflective 
method. It is the thing of the minimum display unit at the time of displaying images [ "dot / one / 
display" ], such as an alphabetic character and a figure, in a viewing area here. Specifically In performing 
a full color display using the three primary colors, such as R (red), G (green), and B (blue), and the three 
primary colors, such as C (cyanogen), M (Magenta), and Y (yellow) It is a dot field corresponding to one 
of each of the coloring matter film, such as R, G, and B, and is the thing of the pixel field where the 
electrodes of a pair overlap mutually in the case of a monochromatic monochrome display. In addition, 
when performing a full color display using the three primary colors, such as R, G, and B, three display 
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dots corresponding to each of those colors gather, and one pixel is formed. 

[0029] Moreover, in the liquid crystal equipment of the above-mentioned configuration, said substrate 
film can contain a metallic oxide. As a metallic oxide, ITO is employable, for example. 
[0030] Moreover, in the liquid crystal equipment of the above-mentioned configuration, the reflecting 
layer in which the light of a blue component is reflected can be prepared in the top face of said 
reflexibility electric conduction film. When using APC as reflexibility electric conduction film, reflection of 
the light of the wavelength which is equivalent to a blue component in the light reflected by this APC 
may become weak. If the reflecting layer which reflects the light of a blue component in the top face of 
the reflexibility electric conduction film is prepared about this, the fall of the blue component in the 
display screen can be compensated. 

[0031] Next, in the liquid crystal equipment of the above-mentioned configuration, said reflexibility 
electric conduction film and said metallic-oxide film can constitute the 1st electrode for impressing an 
electrical potential difference to said liquid crystal. Since an electrode makes the light reflex film serve a 
double purpose, while the configuration of liquid crystal equipment becomes easy compared with the 
case where the light reflex film is formed apart from an electrode according to this configuration, liquid 
crystal equipment can be manufactured easily. 

[0032] Next, the liquid crystal equipment of the above-mentioned configuration can have the coloring 
layer prepared corresponding to the crossover field of the 2nd electrode which countered said 1st 
electrode and was formed on said 2nd substrate, and said 1st electrode and said 2nd electrode. Thereby, 
liquid crystal equipment can perform color display. And even when means of displaying changes between 
a reflective mold, a transparency mold, etc., it can prevent that change occurs for the display grace of 
color diisplay. In addition, when a coloring layer contains the three primary colors of R, G, B, or C, M and 
Y, a full color display can be performed. 

[0033] Next, the liquid crystal equipment concerning this invention can be constituted as liquid crystal 
equipment of a passive matrix, and the stripe-like electrode which crosses mutually in this case is 
formed in each on the substrate of these pairs. Moreover, the liquid crystal equipment concerning this 
invention can also be constituted as liquid crystal equipment of an active matrix, and said 1st electrode 
is constituted as a dot-like electrode in this case. 

[0034] Next, the liquid crystal equipment of the above-mentioned configuration can have the 2nd 
electrode which countered said 1st electrode and was formed on said 2nd substrate, wiring which leads 
to said 1st electrode, and wiring which leads to said 2nd electrode. And a viewing area is formed of the 
assembly of the crossover field of said 1st electrode and said 2nd electrode, and in this configuration, 
wiring which leads to wiring which leads to said 1st electrode, and said 2nd electrode exists in the 
outside of said viewing area, at least one side of said wiring is formed with a metallic oxide, and in it, the 
reflexibility electric conduction film can be constituted so that it may not contain. 

[0035] Generally wiring is formed in fields other than a viewing area, i.e., the field to which liquid crystal 
does not exist, in many cases. In this case, supposing reflexibility electric conduction film called APC etc. 
is contained in wiring, possibility that electromigration will occur in that APC will become high. On the 
other hand, if a measure is taken so that the reflexibility electric conduction film may not be included in 
wiring, it can prevent that the possibility of generating of electromigration becomes high. 
[0036] Next, in the liquid crystal equipment of the above-mentioned configuration, said reflexibility 
electric conduction film can be formed with the alloy containing a silver simple substance or silver. As 
an alloy containing silver, APC which is silver, palladium, and a copper alloy can be considered, for 
example. If the reflexibility electric conduction film is formed with these ingredients, the high rate of the 
reflected light can be obtained and remarkable low resistance-ization can be further attained compared 
with the case where only metallic-oxide film called ITO etc. is used. 

[0037] Next, in the liquid crystal equipment of the above-mentioned configuration, it can prevent 
certainly that deterioration occurs on that reflexibility electric conduction film by being able to form said 
metallic-oxide film by ITO, and covering the reflexibility electric conduction film with this metallic-oxide 
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film. 

[0038] Next, as for the area of said edge part in contact with said 1st substrate and said substrate film, 
in the liquid crystal equipment of the above-mentioned configuration, it is desirable that it is [ of the 
area of one display dot to which this edge part belongs ] 30 - 50% desirably 10 to 70%. According to the 
experiment of an artificer, it has prevented certainly that display quality changed a lot between the 
transparency mold displays with a reflective mold display by setting up the rate of the area of an edge 
part as mentioned above. 

[0039] (4) Next, the manufacture approach of the 1st liquid crystal equipment concerning this invention 
In the manufacture approach of the liquid crystal equipment which arranges liquid crystal between the 
1st substrate and the 2nd substrate, and grows into it It is characterized by having the process which 
forms the reflexibility electric conduction film on said 1st substrate, the process which forms the 
metallic-oxide film of translucency on said reflexibility electric conduction film so that an edge part may 
contact said 1st substrate, and the process which forms a lighting means to irradiate light in the outside 
of said 1st substrate. According to the manufacture approach of the liquid crystal equipment of this 
configuration, the liquid crystal equipment of a configuration of having indicated above can be 
manufactured certainly. 

[0040] (5) Next, the manufacture approach of the 2nd liquid crystal equipment concerning this invention 
In the manufacture approach of the liquid crystal equipment which arranges liquid crystal between the 
1st substrate and the 2nd substrate, and grows into it The process which forms the substrate film on 
said 1st substrate, and the process which forms the reflexibility electric conduction film on this 
substrate film, It is characterized by having the process which forms the metallic-oxide film of 
translucency on said reflexibility electric conduction film so that an edge part may contact said 
substrate film, and the process which forms a lighting means to irradiate light in the outside of said 1st 
substrate. According to the manufacture approach of the liquid crystal equipment of this configuration, 
the liquid crystal equipment of a configuration of having indicated above can be manufactured certainly. 
[0041] As for the point that the manufacture approach of this 2nd liquid crystal equipment differs from 
the manufacture approach of the 1st liquid crystal equipment as stated above, the substrate film is 
formed in the bottom of the reflexibility electric conduction film, and the edge part of the metallic-oxide 
film is contacting the above-mentioned substrate film rather than contacting the 1 st substrate. If the 
substrate film is prepared, since the reflexibility electric conduction film can be covered much more 
certainly from an external environment with the metallic-oxide film, it can prevent much more certainly 
that the trouble of electromigration etc. occurs on the reflexibility electric conduction film. 
[0042] (6) Next, it is constituting-using liquid crystal equipment of configuration of having indicated 
above characterized by the electronic equipment concerning this invention. According to this electronic 
equipment, when means of displaying changes in liquid crystal equipment (for example, when means of 
displaying changes between the transparency mold displays with a reflective mold display), it can 
prevent that dispersion occurs for display grace but. 
[0043] 

[Embodiment of the Invention] (The 1 st operation gestalt of liquid crystal equipment) Drawing 1 shows 1 
operation gestalt of the liquid crystal equipment concerning this invention. This operation gestalt is a 
passive matrix, is a COG (Chip On Glass) method, and is an operation gestalt at the time of applying this 
invention to the liquid crystal equipment in which color display is possible. Moreover, drawing 2 shows 
the cross-section structure of liquid crystal equipment where the HI line in drawing 1 was followed. 
Moreover, drawing 3 shows the superficial structure of the electrode in the 1 -pixel part of the liquid 
crystal equipment shown in drawing 1 . Moreover, drawing 4 R> 4 shows the superficial physical 
relationship of the reflexibility electric conduction film and color filter in the 1 -pixel part of the liquid 
crystal equipment shown in drawing 1 . In addition, in each above-mentioned drawing, in order to show 
structure intelligibly, the thickness of each component, the ratio of a dimension, etc. differ from the 
actual thing. In drawing 1 , when the bottom substrate 2 whose flat-surface configuration is a rectangle- 
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like, and the upper substrate 3 of each other which is similarly a rectangle-like are stuck by the annular 
sealant 4 in those circumferences, the liquid crystal equipment 1 concerning this operation gestalt 
counters mutually, and is arranged. The bottom substrate 2 of these and the upper substrate 3 are 
formed by transparence substrates, such as glass and plastics. 

[0044] Opening of a part of sealant 4 is carried out by the one-side (namely, surface in drawing 1 ) side 
of each substrates 2 and 3, and it serves as the liquid crystal inlet 5. Moreover, as shown in drawing 2 , 
in the gap surrounded by both substrates 2 and 3 and sealants 4, liquid crystal 23, for example, STN 
(Super Twisted Nematic) liquid crystal, is enclosed, and the closure of the liquid crystal inlet 5 of 
drawing 1 is carried out with the sealing agent 6 in the condition. 

[0045] In drawing 1 , the dimension of the bottom substrate 2 is formed more greatly than the upper 
substrate 3. Moreover, in those one side (namely, surface in drawing 1 ), the upper substrate 3 and the 
bottom substrate 2 are stuck so that those edges may gather, and in the three remaining sides (namely, 
the lower side in drawing 1 , the right-hand side, left part), they are stuck so that the periphery section 
of the bottom substrate 2 may ****** to the exterior of the upper substrate 3. And IC7 for a drive is 
mounted in the overhang section by the side of the lower side of the bottom substrate 2, and the 
electrode of the both sides of the upper substrate 3 and the bottom substrate 2 drives by this IC7 for a 
drive. In addition, the sign 8 shows the annular protection-from-light layer for shading the perimeter of 
an effective viewing area. 

[0046] In drawing 1 , on the bottom substrate 2, the segment electrode 1 0 of the shape of two or more 
straight line which extends in the lengthwise direction in drawing is formed in parallel mutually, and is 
formed in the shape of a stripe as a whole. On the other hand on the upper substrate 3, the common 
electrode 11 of the shape of two or more straight line which extends in the longitudinal direction in 
drawing so that it may intersect perpendicularly with the segment electrode 10 is formed in parallel 
mutually, and it is formed in the shape of a stripe as a whole. 

[0047] In drawing 2 , the lighting system 25 is arranged as a back light at the rear-face side by the side 
of the inferior surface of tongue of the bottom substrate 2, i.e., observation. Moreover, the color filter 1 3 
is formed in the liquid crystal side front face of the upper substrate 3. This color filter 13 is formed by 
arranging in a stripe array as shows each pigment layers 13r, 13g, and 13b of R, G, and B to a proper 
array pattern, for example, drawing 4 . In addition, the array of a pigment layer can also be considered as 
for example, a delta array, a mosaic array, etc. in addition to a stripe array. It is divided with the black 
mask 33 between each pigment layers 13r, 13g, and 13b. This black mask 33 is formed with the metal of 
protection-from-light nature, such as for example, resin black and chromium with a comparatively low 
reflection factor. 

[0048] Each pigment layers 13r, 13g, and 13b are arranged corresponding to the extension direction 
(namely, space perpendicular direction of drawing 2 ) of each segment electrode 10, and one pixel is 
constituted by three display dots of R, G, and B which were located in a line with the longitudinal 
direction shown in drawing 2 . The substrate film 35 is formed in the liquid crystal side front face of the 
bottom substrate 2 of ITO, the laminated structure which consists of the APC film 18 as reflexibility 
electric conduction film and the ITO film 19 as metallic-oxide film on that substrate film 35 is formed, 
and the segment electrode 10 is constituted by this laminated structure. Here, the APC film 18 
functions as reflective film while constituting an electrode. Moreover, on the segment electrode 10, the 
orientation film 20 which consists of polyimide etc. is formed. And before sticking both the substrates 2 
and 3, orientation processing, for example, rubbing processing, is performed to this orientation film 20. 
[0049] In drawing 1 , the leading-about wiring 14 is pulled out towards the sealant 4 about the common 
electrode 1 1 of the top one half of drawing 1 among two or more common electrodes 1 1 from the right 
end of the common electrode 1 1. And it applies to the bottom substrate 2 from the upper substrate 3 
through the vertical flow material 41 which consists of the electric conduction particle made to mix into 
a sealant 4, and connects electrically, and these leading-about wiring 14 is taken about by the periphery 
section of the bottom substrate 2, and is further connected to the output terminal of IC7 for a drive. 
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[0050] Similarly, about the common electrode 1 1 of the bottom one half of drawing 1 , the leading-about 
wiring 14 is pulled out towards the sealant 4 from the left end of the common electrode 11. And it 
applies to the bottom substrate 2 from the upper substrate 3 through the vertical flow material 41 which 
consists of an electric conduction particle made to mix into a sealant 4, and connects electrically, and 
these leading-about wiring 14 is taken about by the periphery section of the bottom substrate 2, and is 
further connected to the output terminal of IC7 for a drive. On the other hand, about the segment 
electrode 10, the leading-about wiring 15 is pulled out towards a sealant 4 from the lower limit of the 
segment electrode 10, and is connected to the output terminal of IC7 for a drive as it is. 
[0051] In drawing 2 , the leading-about wiring 14 and 15 is constituted by the cascade screen of the 
APC film 18 and the ITO film 19 like the segment electrode 10. Moreover, in drawing 1 , the wiring 16 for 
an input for supplying various signals to IC7 for a drive is formed towards the input terminal of IC7 for a 
drive from the lower side of the bottom substrate 2. 

[0052] In the segment electrode 10 and the leading-about wiring 14 and 15, the edge part of the ITO film 
19 is jutted out to the outside of the APC film 18, and the base of the edge part touches the top face of 
the substrate film 35. For this reason, a laminating is not only carried out only to the top face of the 
APC film 18, but the ITO film 19 is formed so that the side face of the APC film 18 may also be covered. 
[0053] On the front face of the color filter 13 formed in the liquid crystal side front face of the upper 
substrate 3, the overcoat film 21 for protecting the front face of each pigment layer is formed at the 
same time it carries out flattening of the level difference between each pigment layer. Resin film, such 
as an acrylic and polyimide, is sufficient as this overcoat film 21, and inorganic film, such as silicon oxide, 
is sufficient as it. Furthermore, on the front face of the overcoat film 21, the common electrode 1 1 
which consists of monolayer of ITO sees from arrow-head A in the space longitudinal direction of 
drawing 2 , and is formed in the shape of a stripe, and the orientation film 22 which consists of polyimide 
etc. on the front face is formed. Before sticking both the substrates 2 and 3, orientation processing, for 
example, rubbing processing, is performed to this orientation film 22. 

[0054] In drawing 2 , the width of face W of the black mask 33 is formed almost equally to the spacing 
P1 of ITO film 19 comrades in two display dots which adjoin mutually. And when a substrate 2 and a 
substrate 3 are stuck correctly, it is set up so that the side-face periphery of the black mask 33 and 
the side-face periphery of the ITO film 19 may see from arrow-head A and may be in agreement in 
location. Drawing 3 shows this superficially and the side face of the lengthwise direction of the black 
mask 33 and its side face of the ITO film 19 which constitutes the segment electrode 10 correspond in 
location about the lengthwise direction of drawing as illustration. 

[0055] Moreover, in drawing 2 , in the front face of the bottom substrate 2 of the location corresponding 
to the both sides of the black mask 33, it is the edge part of the ITO film 19, and the part 34 in contact 
with the substrate film 35 is arranged. This edge part 34 constitutes the light transmission field for 
making that light penetrate and leading to liquid crystal 23, when a lighting system 25 emits light. On the 
other hand, when extraneous lights, such as sunlight and indoor light, carry out incidence of the APC 
film 18 from the upper substrate 3 side, it constitutes the light reflex field in which the extraneous light 
is reflected. As shown in drawing 3 , the edge part 34 of the ITO film 19 located in the outside of the 
APC film 18 is located along the extension direction of the lengthwise direction of the black mask 33 in 
each display dot which is the rectangle region divided with the black mask 33. 

[0056] In drawing 2 , the segment electrode 10 and the leading-about wiring 14 and 15 have the two- 
layer structure of the APC film 18 and the ITO film 19. It has the property in which the water resisting 
property of itself is [ reflexibility electric conduction film called APC film 18 grade ] weak, and 
electromigration tends to happen at the time of use. In that respect, since the ITO film 19 which 
constitutes the segment electrode 10 and the leading-about wiring 14 and 15 from this operation gestalt 
has covered completely all the top faces of the APC film 18, and side faces By adhesion of the moisture 
in a manufacture process, the problem that the APC film 18 corrodes, that originate in contamination of 
the front face of the APC film 18, and electromigration occurs on the APC film 18, etc. can be avoided, 
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and, so, reliable liquid crystal equipment can be formed. Furthermore, since it can prevent that the 
reflection factor of the APC film 18 falls into a manufacture process by covering the whole region of the 
front face of the APC film 18 which is prepared in a viewing area and functions also as reflective film 
with the ITO film 19, the liquid crystal equipment of the outstanding property that a bright display can be 
attained at the time of a reflective display can be manufactured with the sufficient yield. 
[0057] Moreover, with the liquid crystal equipment of this operation gestalt, since the black mask 33 was 
formed in the color filter 13 on the upper substrate 3 as shown in drawing 2 , a manufacture process, 
especially the manufacture process by the side of the bottom substrate 2 can be simplified. Moreover, 
since electric resistance becomes low by including the APC film 18, the leading-about wiring 14 and 15 
can attain detailed-ization of the line breadth of those wiring, consequently can realize narrow picture 
frame-ization. 

[0058] Furthermore, with this operation gestalt, since it decided to bear by one IC7 for a drive which 
prepared the drive of the segment electrode 10, and the drive of the common electrode 1 1 on the front 
face of the bottom substrate 2 using the vertical flow material 41 in drawing 1 , a frame field can be 
narrowed as a whole and narrow picture frame-ization can be attained also by this. Thereby, according 
to this operation gestalt, the suitable liquid crystal equipment for a small portable electronic device can 
be offered. 

[0059] In drawing 2 , the width of face W of the black mask 33 is mostly in agreement with the spacing 
P1 of the ITO film 19 contained in two display dots which adjoin mutually, and is set up smaller than the 
spacing P2 of two APC film 18 which adjoins still more nearly mutually. Furthermore, it is set up if the 
amount of gaps (for example, the maximum amount of gaps which may happen) produced at the time of 
the lamination of the upper substrate 3 and the bottom substrate 2 is set to delta so that it sets like the 
erector of the liquid crystal equipment of this operation gestalt, and the dimension D from the edge of 
the black mask 33 to the edge of the APC film 18 may become larger than the above-mentioned amount 
delta of gaps, namely, so that it may become D>delta. In addition, in the case of this operation gestalt, 
the dimension D from the edge of the black mask 33 to the edge of the APC film 18 is in agreement with 
the dimension from the edge of the ITO film 19 in one segment electrode 10 to the edge of the APC film 
18. 

[0060] if the above thing is seen by drawing 3 — the border line of the segment electrode 10 — also 
taking — it does not correct, but it is the side-face edge of the ITO film 19, and the border line of the 
black mask 33 is in agreement with the line which shows the side-face edge of the ITO film 19. And the 
side-face edge of the APC film 18 is located inside the ITO film 19. That is, when it sees superficially, 
the APC film 18 does not exist, marginal long and slender part 34, i.e., edge part, of right and left of the 
segment electrode 10, but only the ITO film 19 exists, and this edge part 34 is a field which is not 
covered with the black mask 33 further. Therefore, the edge part 34 serves as a light transmission field 
which the light from a back light 25 (refer to drawing 2 ) penetrates at the time of a transparency display. 
[0061] By using the edge part 34 shown in drawing 3 and drawing 4 as a light transmission field, the 
liquid crystal equipment in this operation gestalt can lose the window part 64 for light transmission in 
the liquid crystal equipment shown in drawing 8 , and can call it what prepared the light transmission 
field where only the ITO film 19 exists in the edge part 34 of the segment electrode 10 by narrowing 
width of face of the part and the APC film 18. Furthermore, the edge part 34 functions also as structure 
of preventing it not only functioning as a light transmission field, but originating in lamination gap and 
brightness falling at the time of a reflective display. 

[0062] Namely, the width of face W of the black mask 52 is in agreement with the spacing P2 of APC 
film 65 comrades like [ in the case of the liquid crystal equipment of the structure shown in drawing 9 ]. 
Since the black mask 52 will be applied on the APC film 65 if there is lamination gap although it will be 
satisfactory if there is no lamination gap when the edge of the black mask 52 has lapped with the edge 
of the APC film 65 superficially, The effective area as reflective film of the APC film 65 decreases, and 
it has the fault that the display at the time of a reflective display becomes dark. 
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[0063] On the other hand, with the liquid crystal equipment concerning this operation gestalt shown in 
drawing 2 , since the edge part 34 was formed and the larger width of face (namely, width of face 
equivalent to the dimension D from the edge of the black mask 33 to the edge of the APC film 18) of 
the edge part 34 than the amount of lamination gaps is moreover taken, even if lamination gap arises, 
the black mask 33 is not applied on the APC film 18. 

[0064] In addition, if lamination gap arises, since a part of edge part 34 of one side will hide in the black 
mask 33 in one display dot, the width of face of the edge part 34 concerned becomes thin, but since the 
width of face of the part and the edge part 34 of the opposite side becomes large, the amount of 
transparency of light does not change as the whole display dot. Thus, structure strong against 
lamination gap can be offered, the display at the time of a reflective display not becoming dark, and 
preventing the color mixture of a color filter 13 with the black mask 33, even if there is lamination gap. 
[0065] Moreover, in this operation gestalt, the APC film 18 which constitutes the segment electrode 10 
and the leading-about wiring 14 and 15 is completely covered with the ITO film 19 and 35 in top faces, 
inferior surfaces of tongue, and all the side faces, and the whole surface of the APC film 18 is in the 
condition of having been covered with the ITO film 19 and 35. For this reason, the problem of the 
electromigration resulting from the contamination of the problem of corrosion or the front face of the 
APC film 18 by adhesion of the moisture in a manufacture process can be avoided much more certainly. 
Therefore, the liquid crystal equipment concerning this operation gestalt can acquire still higher 
dependability. 

[0066] Furthermore, by having used the APC film 18, the brightness of the display at the time of a 
reflective display improves, the saturation of the color of the color at the time of a transparency display 
improves, it is lost that the manufacture process by the side of the bottom substrate 2 is complicated, 
and the various effectiveness that narrow picture frame-ization of equipment can be attained etc. is 
acquired. 

[0067] With the operation gestalt explained above, as shown in drawing 2 , the substrate film 35 was 
formed in the front face of the bottom substrate 2, and the segment electrode 10 18, i.e., the APC film, 
and the ITO film 19 were formed on the substrate film 35. However, it replaces with this, and of course, 
this invention can be applied also to the liquid crystal equipment of structure which forms directly the 
segment electrode 67 which consists of the APC film 65 and the ITO film 66 on the bottom substrate 61, 
without forming the substrate film in the front face of the cross-section structure 61 shown in drawing 
9 , i.e., a bottom substrate. 

[0068] (The 2nd operation gestalt of liquid crystal equipment) Drawing 5 shows the cross-section 
structure of the important section of other operation gestalten of the liquid crystal equipment 
concerning this invention. A different point from the liquid crystal equipment which requires the liquid 
crystal equipment concerning this operation gestalt for the previous operation gestalt shown in drawing 
2 is that the leading-about wiring 24 is the monolayer structure which consists only of the ITO film 35. 
Since other configurations are the same as the case of the previous operation gestalt shown in drawing 
2 , the detailed explanation is omitted as the same component attaching and showing the same sign. 
[0069] Although both the segment electrode 10 and the leading-about wiring 14 had the two-layer 
structure which consists of the APC film 18 and the ITO film 19 with the liquid crystal equipment shown 
in drawing 2 , the leading-about wiring 24 has monolayer structure which consists only of ITO film 35 
with this operation gestalt shown in drawing 5 . And the APC film 18 is formed only on the front face of 
the bottom substrate 2 in a viewing area, and all the top faces of the APC film 18 which constitutes the 
segment electrode 10, and side faces are covered with the ITO film 19 like the case of the operation 
gestalt of drawing 2 . 

[0070] The leading-about wiring 24 has a possibility that it may originate in the front face of the leading- 
about wiring 24 being polluted, and electromigration may occur on the APC film, when it is easy to be 
polluted since it is located out of a sealant 4, therefore the APC film is contained in the leading-about 
wiring 24. On the other hand, in this operation gestalt, since the leading-about wiring 24 has become the 
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monolayer structure which consists only of the ITO film 35, i.e., the structure which does not contain 
the APC film, as shown in drawing 5 , even if the front face of the leading-about wiring 24 is polluted, 
there is no fear of electromigration occurring. 

[0071] Also in this operation gestalt moreover, the segment electrode 10 Since the ITO film 19 which 
has the two-layer structure of the APC film 18 which is reflexibility electric conduction film, and the ITO 
film 19 which is metallic-oxide film, and constitutes the segment electrode 10 has covered completely all 
the top faces of the APC film 18, and side faces, The problem of the corrosion by adhesion of the 
moisture in a manufacture process, the problem of the electromigration resulting from contamination of 
the front face of the APC film 18, etc. can be avoided, and, for this reason, reliable liquid crystal 
equipment can be constituted. 

[0072] (The 3rd operation gestalt of liquid crystal equipment) Drawing 10 shows other operation 
gestalten of the liquid crystal equipment concerning this invention. While an extraneous light fully 
functions as a reflective mold in a certain case, the liquid crystal equipment 90 shown here is a half- 
transparency half reflective mold which functions as a transparency mold by making a back light turn on, 
when an extraneous light is inadequate. Drawing 1 1 is the fragmentary sectional view showing the 
configuration at the time of fracturing the liquid crystal equipment 90 of drawing 10 along the direction 
of X. 

[0073] In drawing 10 , liquid crystal equipment 90 is formed by attaching a lighting system 25 to a liquid 
crystal panel 100 as a back light. The liquid crystal panel 100 has the composition that the liquid crystal 
160 of TN (Twisted Nematic) mold was enclosed in this gap while the front-face side substrate 200 
located in an observation side and the tooth-back side substrate 300 located in that tooth-back side 
maintain a fixed gap and is stuck by the sealant 1 10 in which the conductive particle 114 which serves 
as a spacer was mixed, as shown in drawing 1111 . 

[0074] In addition, although the sealant 110 meets the inner circumference edge of the front-face side 
substrate 200 and is formed in one [ a gap or ] substrate, in order to enclose liquid crystal 160, the part 
is carrying out opening of it. For this reason, in drawing 1 0 R> 0, the closure of that opening part is 
carried out with the sealing agent 112 after enclosure of liquid crystal. 

[0075] Now, it is in the front-face side substrate 200, and is extended and formed in the direction of X 
which is a line writing direction, two or more scan [ opposed face ] electrode 210, i.e., a common 
electrode, with the tooth-back side substrate 300. And it is extended and formed in the direction of the 
Y it is in the tooth-back side substrate 300 on the other hand, and is the direction of a train, whose two 
or more data [ opposed face ] electrode 310, i.e., segment electrode, with the front-face side substrate 
200. Therefore, with this operation gestalt, in the field to which the common electrode 210 and the 
segment electrode 310 cross mutually, since an electrical potential difference is impressed to liquid 
crystal 160 by two electrodes, this crossover field will function as one display dot. Moreover, IC124 for a 
drive for driving IC122 for a drive and the segment electrode 310 for driving the common electrode 210 
is mounted in two sides which are in the tooth-back side substrate 300, and were jutted out of the 
front-face side substrate 200 by the COG (Chip On Glass) technique so that it may mention later, 
respectively. Furthermore, the FPC (Flexible Printed Circuit) substrate 150 is joined by the outside of 
the field where IC124 for a drive is mounted between these two sides. 

[0076] The common electrode 210 formed in the front-face side substrate 200 is connected to the end 
of the wiring 350 formed in the tooth-back side substrate 300 through the conductive particle 114 mixed 
in the sealant 1 10 in drawing 1 1 . On the other hand, the other end of wiring 350 is connected to the 
output side bump (namely, projection electrode) of IC122 for a drive in drawing 10 . That is, IC122 for a 
drive has composition which supplies a common signal in the path of wiring 350, the conductive particle 
1 14, and the common electrode 210. In addition, wiring 360 connects between the FPC substrates 150 
which are the input-side bump and external circuit substrate of IC122 for a drive. 

[0077] Moreover, the segment electrode 310 formed in the tooth-back side substrate 300 is connected 
to the output side bump of IC124 for a drive as it is. That is, IC124 for a drive has composition which 
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supplies a segment signal to the segment electrode 310 directly. In addition, wiring 370 connects 
between the input-side bump of IC124 for a drive, and the FPC substrate 150. 
[0078] As shown in a liquid crystal panel 100 at drawing 1 1 , a polarizing plate 121 and the phase 
contrast plate 123 are formed in a front-face side substrate 200 observation-side (namely, on drawing). 
Moreover, a polarizing plate 133 and phase contrast plate 133 grade are prepared in the tooth-back side 
(namely, under drawing) of the tooth-back side substrate 300. In addition, in drawing 1 , illustration of a 
polarizing plate, a phase contrast plate, etc. is omitted. Moreover, when there are few extraneous lights, 
the lighting system 25 for using as the light source of a transparency mold is formed in the tooth-back 
side of the tooth-back side substrate 300 as a back light. 

[0079] The detail of a <viewing area>, next the viewing area in a liquid crystal panel 100 is explained. 
First, the detail of the front-face side substrate 200 is explained. As shown in drawing 1 1 , the phase 
contrast plate 123 and a polarizing plate 121 are stuck on the external surface of a substrate 200. On 
the other hand, while the black mask 202 as a light-shielding film is formed and preventing the color 
mixture between two or more display dots, it is functioning on the inside of a substrate 200 as a frame 
which specifies a viewing area. 

[0080] Furthermore, corresponding to the field where the common electrode 210 and the segment 
electrode 310 cross, the color filter 204 is formed in the predetermined array corresponding to the 
opening field of the black mask 202. In addition, although the color filter 204 of R (red), G (green), and B 
(blue) serves as a suitable stripe array (refer to drawing 1 2 ) for the display of a data system and 
abbreviation square-like 1 pixel is constituted from this operation gestalt three of the display dot of R, G, 
and B, it is not the meaning which limits this invention to this. 

[0081] Next, in drawing 1 1 , the flattening film 205 which consists of an insulating material carries out 
flattening of the level difference by the black mask 202 and the color filter 204, and patterning of a 
transparence electrical conducting material called ITO etc. is carried out to band-like, and it serves as 
the common electrode 210 in this field by which flattening was carried out. And the orientation film 208 
which consists of polyimide etc. is formed in the front face of the common electrode 210. In addition, 
before sticking on this orientation film 208 with the tooth-back side substrate 300, rubbing processing is 
performed in the predetermined direction. Moreover, out of the viewing area, since it is unnecessary, the 
black mask 202, a color filter 204, and the flattening film 205 are not formed near the field of a sealant 
110. 

[0082] Then, the configuration of the tooth-back side substrate 300 is explained. The phase contrast 
plate 133 and a polarizing plate 131 are stuck on the external surface of a substrate 300. On the other 
hand, all over the inside of a substrate 300, the substrate film 303 which has insulation and light 
transmission nature is formed. The band-like segment electrode 310 with which the laminating of the 
reflective pattern 312 as reflexibility electric conduction film and the transparence electric conduction 
film 314 as metallic-oxide film was carried out is further formed in the front face of this substrate film 
303. In addition, the substrate film 303 is formed in the front face of a substrate 300 for raising the 
adhesion of the reflective pattern 312 formed in the front face of a substrate 300. 
[0083] The reflective pattern 312 consists of a silver alloy, for example, APC etc., reflects the light 
which carried out incidence from the front-face side substrate 200 side, and it is used in order to return 
to the front-face side substrate 200 again. Under the present circumstances, the reflective pattern 312 
does not need to be a perfect mirror plane, and its configuration rather reflected irregularly moderately 
is good. For that, it is desirable to form the reflective pattern 312 in a rolling field to some extent. 
[0084] The transparence electric conduction film 314 is somewhat larger than the reflective pattern 312, 
and it is formed so that the edge part 34 protruded from the reflective pattern 312, i.e., a periphery part, 
may specifically touch the substrate film 303. For this reason, since the front face of the reflective 
pattern 312 is completely covered by the transparence electric conduction film 314, with this operation 
gestalt, the part which the reflective pattern 312 exposes to the exterior will not exist. In addition, the 
edge part 34 acts as the field which is made to penetrate the light which carried out outgoing radiation 
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from the lighting system 25, and is led to liquid crystal 160, i.e., a light transmission field. 
[0085] Next, a protective coat 307 is formed on the front face of the segment electrode 310. It is 
formed of Ti02 grade and this protective coat 307 makes the protective layer for protecting the 
segment electrode 310 including the reflective pattern 312 and the transparence electric conduction film 
314, and the layer in which many light of a blue component is reflected serve a double purpose. And the 
orientation film 308 which consists of polyimide etc. is formed in the front face of a protective coat 307. 
In addition, before sticking the front-face side substrate 200 and the tooth-back side substrate 300 on 
this orientation film 308, rubbing processing is performed in the predetermined direction. In addition, for 
convenience, explanation about the manufacture process of the tooth-back side substrate 300 is given, 
after explaining wiring 350, 360, and 370. 

[0086] Also with reference to drawing 12 besides drawing 1 1 , it explains near the field in which a 
sealant 110 is formed among liquid crystal panels 100 <near the sealant> next. Here, drawing 12 is the 
top view showing the detailed configuration near [ concerned ] the field. 

[0087] As shown in these drawings, the common electrode 210 in the front-face side substrate 200 is 
installed to the field in which a sealant 1 10 is formed so that the transparence electric conduction film 
354 which constitutes wiring 350 may counter the common electrode 210, if it is in the tooth-back side 
substrate 300 while being installed to the field in which a sealant 1 10 is formed. For this reason, into a 
sealant 1 10, when the spherical conductive particle 1 14 which served as the spacer is distributed at a 
suitable rate, the common electrode 210 and the transparence electric conduction film 354 will be 
electrically connected through the conductive particle 114 concerned. 

[0088] Here, as wiring 350 was mentioned above, between the common electrode 210 and the output 
side bumps of IC122 for a drive is connected electrically, and the laminating of the reflexibility electric 
conduction film 352 and the transparence electric conduction film 354 is carried out. Among these, the 
reflexibility electric conduction film 352 carries out patterning of the same conductive layer as the 
reflective pattern 312, and similarly, it is somewhat larger than the reflexibility electric conduction film 
352, and the edge part specifically protruded from the reflexibility electric conduction film 352 carries 
out patterning of the conductive layer as the transparence electric conduction film 314 with the same 
transparence electric conduction film 354 so that the substrate film 303 may be touched. However, as 
shown in drawing 1111 , only the transparence electric conduction film 354 is formed in the field in 
which a sealant 1 10 is formed, without carrying out the laminating of the reflexibility electric conduction 
film 352. If it puts in another way, the reflexibility electric conduction film 352 is the formation field of a 
sealant 1 10, avoids a connection part with the common electrode 210, and is formed. 
[0089] In addition, for convenience actually a twist is also quite large, explanation is given, for this 
reason, the path of the conductive particle 114 in drawing 1 1 seems to have prepared only one piece 
crosswise [ of a sealant 110], but more correctly, as shown in drawing 1 2 , many conductive particles 
1 14 serve as a configuration arranged at random crosswise [ of a sealant 110]. 

[0090] It explains near the field where ICs 122 and 124 for a drive are mounted among the tooth-back 
side substrates 300 <near the mounting field of IC for a drive, and the junction field of a FPC substrate>, 
and the field where the FPC substrate 150 is joined. Drawing 1313 is a sectional view showing the 
configuration in these fields centering on wiring. Moreover, drawing 14 is the top view showing the 
configuration of wiring in the mounting field of IC122 for a drive. In addition, although the wiring 350, 360, 
and 370 besides the segment electrode 310 is formed in the tooth-back side substrate 300 as 
mentioned above, here explains taking the case of the wiring 350 and 360 relevant to IC122 for a drive. 
[0091] First, as shown in these drawings, the wiring 350 even for the common electrode 210 to supply 
the common signal outputted from IC122 for a drive carries out the laminating of the reflexibility electric 
conduction film 352 and the transparence electric conduction film 354, as mentioned above, but as 
shown in drawing 13 , it serves as only the transparence electric conduction film 354 in the field in 
which IC122 for a drive is mounted, without forming the reflexibility electric conduction film 352. If it 
puts in another way, the reflexibility electric conduction film 352 avoids a part for a joint with IC122 for 



-17- 



a drive, and is formed. 

[0092] Moreover, the wiring 360 for supplying the various signals supplied from the FPC substrate 150 
to IC122 for a drive carries out the laminating of the reflexibility electric conduction film 362 and the 
transparence electric conduction film 364 similarly. Among these, the reflexibility electric conduction film 
362 carries out patterning of the same conductive layer as the reflective pattern 312 or the reflexibility 
electric conduction film 352, and similarly, it is somewhat larger than the reflexibility electric conduction 
film 362, and the edge part protruded from the reflexibility electric conduction film 362 carries out 
patterning of the conductive layer as the transparence electric conduction film 314 and 354 with the 
same transparence electric conduction film 364 so that the substrate film 303 may be touched. However, 
in the field ( drawing 14 illustration abbreviation) in which the field and the FPC substrate 150 with 
which IC122 for a drive is mounted among wiring 360 are joined, it is only the transparence electric 
conduction film 364, without forming the reflexibility electric conduction film 362. If it puts in another 
way, the reflexibility electric conduction film 364 avoids a part for a joint with a part for a joint and the 
FPC substrate 150 with IC122 for a drive, and is formed. 

[0093] COG mounting of IC122 for a drive is carried out as follows to such wiring 350 and 360, for 
example. First, although two or more electrodes are prepared in a periphery part at the whole surface of 
IC122 for a drive of a rectangular parallelepiped configuration, the bumps 129a and 129b who consist of 
gold (Au) etc. are beforehand formed in each of such an electrode, respectively. 
[0094] And processing is performed in the following sequence. That is, the anisotropy electric 
conduction film of the shape of a sheet which made a binder 130 called epoxy etc. distribute the 
conductive particle 134 to homogeneity is laid in the field to which it is in the tooth-back side substrate 
300, and IC122 for a drive should be mounted in the 1st. This anisotropy electric conduction film is 
pinched by the 2nd with IC122 for a drive which turned the electrode forming face down, and the tooth- 
back side substrate 300. After IC122 for a drive is positioned by the 3rd, the anisotropy electric 
conduction film concerned is minded, and it is pressurized and heated by the tooth-back side substrate 
300. Input-side bump 1 29b which inputs the signal from the FPC substrate 1 50 into the transparence 
electric conduction film 354 with which output side bump 129a which supplies a common signal among 
ICs122 for a drive constitutes wiring 350 by this again will be electrically connected to the transparence 
electric conduction film 364 which constitutes wiring 360 through the conductive particle 134 in a binder 
130, respectively. Under the present circumstances, a binder 130 will serve as the sealing agent which 
protects the electrode forming face of IC122 for a drive from moisture, contamination, stress, etc. 
[0095] In addition, although explained taking the case of the wiring 350 and 360 relevant to IC122 for a 
drive, the wiring 370 for supplying the various signals supplied from the segment electrode 310 and the 
FPC substrate 150 relevant to IC124 for a drive to IC124 for a drive also has the same composition as 
wiring 350 and 360 here, as is also shown by the parenthesis document in drawing 13 , respectively. 
[0096] That is, the segment electrode 310 for supplying the segment signal outputted from IC124 for a 
drive is only a transparent electrode 312 in the field in which IC124 for a drive is mounted, without 
forming the reflective pattern 312, although the reflective pattern 312 and the transparence electric 
conduction film 314 have composition by which the laminating was carried out as mentioned above. If it 
puts in another way, the reflective pattern 312 avoids a part for a joint with IC124 for a drive, and is 
formed. 

[0097] Moreover, the wiring 370 for supplying the various signals supplied from the FPC substrate 150 
to IC124 for a drive has similarly the composition that the laminating of the reflexibility electric 
conduction film 372 and the transparence electric conduction film 374 was carried out. Among these, 
the reflexibility electric conduction film 372 carries out patterning of the same conductive layer as the 
reflective pattern 312 or the reflexibility electric conduction film 352 and 362. Moreover, the 
transparence electric conduction film 374 is somewhat larger than the reflexibility electric conduction 
film 372, and it carries out patterning of the same conductive layer as the transparence electric 
conduction film 314, 354, and 364 so that the edge part protruded from the reflexibility electric 
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conduction film 372 may touch the substrate film 303. However, in the field in which the field and the 
FPC substrate 150 with which IC124 for a drive is mounted among wiring 370 are joined, the reflexibility 
electric conduction film 372 is only the transparence electric conduction film 374, without being 
prepared. If it puts in another way, the reflexibility electric conduction film 372 avoids a part for a joint 
with a part for a joint and the FPC substrate 150 with IC124 for a drive, and is formed. 
[0098] And IC124 for a drive will be connected through the anisotropy electric conduction film like IC122 
for a drive to such a segment electrode 310 and wiring 370. 

[0099] Moreover, when the FPC substrate 150 is joined to wiring 360 and 370, the anisotropy electric 
conduction film is used similarly. By this, in the FPC substrate 150, the wiring 154 formed in a base 
material 152 like polyimide will be electrically connected through the conductive particle 144 in a binder 
140 to the transparence electric conduction film 374 which constitutes the transparence electric 
conduction film 364 and wiring 370 which constitute wiring 360, respectively. 

[0100] <Manufacture process> Here, the manufacture process of the liquid crystal panel mentioned 
above, especially the manufacture process of a tooth-back side substrate are explained with reference 
to drawing 15 . In addition, suppose that it explains focusing on the viewing area which the common 
electrode 210 and the segment electrode 310 intersect here. First, as shown in drawing 15 (a), all over 
the inside of a substrate 300, Ta 205 and Si02 grade are deposited by sputtering etc., and the 
substrate film 303 is formed. Then, as shown in drawing 15 (b), conductive layer 312' of the reflexibility 
which uses a silver simple substance or silver as a principal component is formed by sputtering etc. As 
this conductive layer 312', the alloy of silver, (Ruthenium Ru), and copper etc. is desirable to the alloy 
which contains platinum (Pt) and copper (Cu) other than about 98% of silver (Ag) by the weight ratio, for 
example, the alloy of silver, copper, and gold, and a pan. 

[0101] Then, as shown in drawing 15 (c), patterning of conductive layer 312' is carried out using a 
photolithography technique and an etching technique, use it as the reflective pattern 312 in a viewing 
area, and let them be the reflexibility electric conduction film 352, 362, and 372 out of a viewing area. 
[0102] Then, as shown in drawing 1 5 (d), conductive layer 314' called ITO etc. is formed by sputtering 
etc. And as shown in drawing 15 (e), patterning of conductive layer 314' is carried out using a 
photolithography technique and an etching technique, use it as the transparence electric conduction film 
314 in a viewing area, and let them be the transparence electric conduction film 354, 364, and 374 out of 
a viewing area. Under the present circumstances, it is made to touch the substrate film 303 so that the 
reflective pattern 312 and reflexibility electric conduction **** 352, 362, and 372 may not be exposed, 
the periphery part 34, i.e., the edge part, of the transparence electric conduction film 314, 354, 364, and 
374. By this, since the front face of the reflective pattern 312 and the reflexibility electric conduction 
film 352, 362, and 372 is not exposed after membrane formation of conductive layer 314', these 
corrosion, exfoliations, etc. will be prevented. Moreover, since the transparence electric conduction film 
314 intervenes between liquid crystal 160 and the reflective pattern 312, it will be prevented that an 
impurity is eluted in liquid crystal 160 from the reflective pattern 312. 

[0103] In addition, although illustration is omitted about processing after this, if it explains briefly, the 
protective coat 307 in drawing 1 1 and the orientation film 308 will be formed in order, and rubbing 
processing will be performed to the orientation film 308 concerned. Then, such a tooth-back side 
substrate 300 and the tooth-back side substrate 200 which performed rubbing processing to the 
orientation film 208 are similarly stuck by the sealant 110 which distributed the conductive particle 114 
appropriately. 

[0104] Next, it changes into the condition near a vacuum and liquid crystal 160 is dropped at the 
opening part of a sealant 110. And liquid crystal 160 is enclosed with the whole panel by returning to 
ordinary pressure, and the opening part concerned is closed with a sealing agent 112 after this. Then, as 
mentioned above, it becomes the liquid crystal panel 100 as shown in drawing 10 by mounting ICs 122 
and 1 24 for a drive, and the FPC substrate 1 50. 

[0105] The display action of the liquid crystal display concerning such <a display action etc. and 
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configurations> next is explained briefly. First, while IC122 for a drive mentioned above impresses a 
selection electrical potential difference in predetermined sequence for every horizontal scanning period 
to each of the common electrode 210, IC124 for a drive supplies the segment signal according to the 
contents of a display for the display dot of one line located in the common electrode 210 with which the 
selection electrical potential difference was impressed through the corresponding segment electrode 
310, respectively. Under the present circumstances, according to the electrical-potential-difference 
difference impressed with the common electrode 210 and the segment electrode 310, the orientation 
condition of the liquid crystal 160 in the field concerned is controlled for every display dot. the outdoor 
daylight from an observer side passes through a polarizing plate 121 and the phase contrast plate 123 in 
drawing 1 1 here — it is — a predetermined polarization condition — becoming — further — front-face 
side substrate 200-> — pass the path of the color filter 204 -> common electrode 210 -> liquid crystal 
160 -> segment electrode 310 — the reflective pattern 312 is reached, it reflects here, and the path 
which came now is followed conversely. Therefore, in a reflective mold, when the orientation condition of 
liquid crystal 160 changes with the electrical-potential-difference differences impressed between the 
common electrode 210 and the segment electrode 310, the amount of the light which passes a polarizing 
plate and is finally checked by looking by the observer will be controlled for every display dot after 
reflection of the reflective pattern 312 among outdoor daylight. 

[0106] In addition, in a reflective mold, the component of light by the side of low wavelength (namely, 
blue side) reflected by the protective coat 307 located in the upper layer increases as compared with 
the component reflected by the reflective pattern 312. The reason for forming such a protective coat 
307 is as follows. That is, the property of the wavelength/reflection factor of the reflexibility pattern 312 
containing silver has the inclination for a reflection factor to fall as are shown in drawing 16 and the 
aluminum generally used becomes the low wavelength instead of a flat. Consequently, the blue 
component of light reflected by the reflective pattern 312 decreases, and since there is an inclination 
which wears the yellow taste, when performing especially color display, it will have a bad influence on 
color reproduction nature. Then, about the light of a blue component, it has prevented that make 
[ many ] the component reflected by the protective coat 307 as compared with the component reflected 
by the reflective pattern 312, and the yellow taste wears on the reflected light which combined this 
protective coat 307 and the reflective pattern 312. 

[0107] on the other hand, when the lighting system 25 located in the tooth-back side of the tooth-back 
side substrate 300 be made to turn on in drawing 1 1 , the light from the lighting system 25 concerned 
pass through a polarizing plate 131 and the phase contrast plate 133 — it be — a predetermined 
polarization condition — become — further — a tooth-back side substrate 300 -> edge section 34 -> 
segment — pass the path of the substrate 200 -> polarizing plate 201 the front-face side of electrode 
310 -> liquid crystal 160 -> common electrode 210 -> — outgoing radiation be carried out to an 
observer side. Therefore, also in a transparency mold, when the orientation condition of liquid crystal 
160 changes with the electrical-potential-difference differences impressed between the common 
electrode 210 and the segment electrode 310, the amount of the light which passes a polarizing plate 
121 among the light which penetrated the edge part 34, and is finally checked by looking by the observer 
will be controlled for every display dot. 

[0108] Since it will become a reflective mold if the liquid crystal equipment concerning this operation 
gestalt is enough as an extraneous light, and it will mainly become a transparency mold by making a back 
light 25 turn on the above result if an extraneous light is weak, also in which mold, a display becomes 
possible. Moreover, with this operation gestalt, since the silver alloy which uses silver or silver as a 
principal component is used for the reflective pattern 312 which reflects light, a reflection factor is 
raised, and the light which returns to an observer side increases, consequently a bright display is 
attained. Furthermore, with this operation gestalt, since the part which the front face of the reflective 
pattern 312 exposes to the exterior does not exist after forming conductive layer 312* which constitutes 
a transparent electrode 310, corrosion, exfoliation, etc. of the reflective pattern 312 are prevented, 
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consequently dependability improves. 

[0109] Moreover, since the common electrode 210 prepared in the front-face side substrate 200 is 
pulled out by the tooth-back side substrate 300 through the conductive particle 114 and wiring 350 and 
it takes about to near the mounting field of IC124 for a drive with wiring 360 further, in spite of being a 
passive-matrix mold, junction to the FPC substrate 150 has been managed with this operation gestalt at 
one place of one side. For this reason, simplification of a mounting process can be attained. 
[01 10] On the other hand, since the segment electrode 310 has composition which carried out the 
laminating of the transparence electric conduction film 314 and the reflective pattern 312 which 
consists of the silver alloy which uses a silver simple substance or silver as a principal component Low 
resistance-ization is attained and similarly the wiring 350, 360, and 370 besides a viewing area Since it 
has composition which carried out the laminating of the transparence electric conduction film 354, 364, 
and 374 and the reflexibility electric conduction film 352, 362, and 372 which consists of the same 
conductive layer as the reflective pattern 312, respectively, low resistance-ization is attained. 
[01 1 1] Since power-source Rhine of IC122 for a drive which supplies a common signal is included in the 
wiring 360 until it results [ from the FPC substrate 150 ] in the input-side bump of IC122 for a drive 
especially, a comparatively high electrical potential difference is impressed and, moreover, the wiring 
distance is long as compared with wiring 370. It becomes impossible for this reason, to disregard the 
effect according that wiring 360 is high resistance to a voltage drop. On the other hand, in the wiring 
360 in this operation gestalt, since low resistance-ization is attained by the laminating, the effect of a 
voltage drop decreases. 

[01 12] Moreover, in the field in which IC124 for a drive is mounted among the segment electrodes 310, it 
is only the transparence electric conduction film 314, without forming the reflective pattern 312. 
Moreover, in the field in which the field and IC122 for a drive which will be contained in a sealant 1 10 
among wiring 350 are mounted, it is only the transparence electric conduction film 354, without forming 
the reflexibility electric conduction film 352. 

[01 13] In the field in which similarly. the field and the FPC substrate 150 with which IC122 for a drive is 
mounted among wiring 360 are joined, it is only the transparence electric conduction film 364, without 
forming the reflexibility electric conduction film 362. Moreover, in the field in which the field and the FPC 
substrate 150 with which IC124 for a drive is mounted among wiring 370 are joined, it is only the 
transparence electric conduction film 374, without forming the reflexibility electric conduction film 372. 
[01 14] It is because it is not desirable to prepare it in the part which stress joins since a silver alloy etc. 
lacks in adhesion as for taking a measure as mentioned above. That is, if priority is given to low 
resistance-ization of wiring, the configuration which forms a reflective pattern or the reflexibility electric 
conduction film over the lower layer whole region of a transparent electrode or the transparence 
electric conduction film will be desirable, but with such a configuration, according to a faulty 
connection's generating in the mounting process of IC for a drive, in case the chip concerned is 
exchanged, since adhesion is low, the reflexibility electric conduction film concerned may exfoliate from 
a substrate, for example. Then, with this operation gestalt, exfoliation of a silver alloy etc. is beforehand 
prevented only as a transparent electrode or transparence electric conduction film into the part stress 
is easy to require, without preparing a silver alloy etc. 

[01 15] As explained above, as shown in drawing 12 , with this operation gestalt, the edge part 34 of the 
transparence electric conduction film 314 which constitutes the segment electrode 310, i.e., the 
transparence part in which the reflective pattern 312 does not exist, is extended and formed in the 
direction of Y at both the sides of a light-shielding film 202. And these edge parts 34 act as a light 
transmission field at the time of a transparency display, and, on the other hand, the reflective pattern 
312 acts as a light reflex field at the time of a reflective display. 

[01 16] Thus, since the edge part 34 of the transparence electric conduction film 314 located in the 
outside of a light reflex field was used as a light transmission field with this operation gestalt In drawing 
12 , even if the relative physical relationship of the reflective pattern 312 and a light-shielding film 202 



-21 - 



shifts by the cause of a manufacture error or others Even when the thing [ that rub, and change will 
arise in surface ratio between a light reflex field and a light transmission field if an amount is less than 
the width method of the edge part 34 ] does not exist and the means of displaying of liquid crystal 
equipment so changes between a reflective mold and a transparency mold, it can prevent that change 
occurs for display grace. 

[0117] (The 4th operation gestalt of liquid crystal equipment) With the operation gestalt shown in 
drawing 10 , it considered as the configuration which drives the common electrode 210 by IC122 for a 
drive, and drives the segment electrode 310 by IC124 for a drive. This invention can apply both the 
common electrode 210 and the segment electrode 310 also to the liquid crystal equipment of a 
configuration of driving by the driver IC 1 26 formed into 1 chip, as it is not restricted to such a 
configuration, for example, is shown in drawing 1 7 . 

[01 18] With the liquid crystal equipment 190 shown in drawing 17 , although it is as common as the liquid 
crystal equipment 90 of drawing 10 in the point that the common electrode 210 is formed in the 
direction of X by two or more extending at the front-face side substrate 200, the common electrode 210 
of an upper half is different from the liquid crystal equipment 90 of drawing 10 in the point that the 
common electrode 210 of left-hand side to a lower half is pulled out, respectively, and is connected to 
IC126 for a drive from right-hand side. 

[01 19] IC126 for a drive forms ICs 122 and 124 for a drive in the liquid crystal equipment 90 of drawing 
10 into 1 chip. For this reason, the output side of IC126 for a drive is connected also to the common 
electrode 210 through the wiring 350 besides the segment electrode 310. Moreover, the FPC substrate 
150 will supply the signal for controlling IC126 for a drive etc. through wiring 360 (370) from an external 
circuit (illustration abbreviation). 

[0120] Here, the practical wiring layout near the field where IC126 for a drive is mounted is explained. 
Drawing 18 is the top view showing an example of this wiring layout. As shown in this drawing, while 
being crooked at the include angle of 90 degrees, a pitch is expanded, and the segment electrode 310 is 
taken about to the viewing area, after expanding a pitch from the output side of IC126 for a drive, taking 
lessons even from the common electrode 210 from wiring 350 to taking about to a viewing area, once 
narrowing a pitch from the output side of IC126 for a drive and extending in the direction of Y. 
[0121] Wiring 350 is because the number of picking from the large-sized glass of one sheet, i.e., mother 
glass, decreases so much and cost quantity is caused, when it is because the reason that pitch is 
narrowed from the output side of IC126 for a drive in the field which extends in the direction of Y is the 
dead space which this field does not contribute to a display and this field is large. Moreover, since a 
certain amount of [ in order to join the output side bump of IC126 for a drive to wiring 350 with a COG 
technique ] pitch is required, about the junction field of IC126 for a drive, the pitch has been expanded 
conversely. 

[0122] In addition, in the liquid crystal equipment 190 shown in drawing 1 7 , if there are few numbers of 
the common electrode 210, it is good also as a configuration which pulls out the common electrode 210 
concerned only from single-sided one side. 

[0123] Moreover, as shown in drawing 19 , IC for a drive is applicable also to the type which is not 
mounted in a liquid crystal panel 100. That is, with the liquid crystal equipment 290 shown in this drawing, 
IC126 for a drive is mounted in the FPC substrate 150 by techniques, such as a flip chip. In addition, 
while carrying out bonding of IC126 for a drive by the inner lead using a TAB (Tape Automated Bonding) 
technique, a liquid crystal panel 100 is good also as a configuration joined by the outer lead. However, 
with such a configuration, the number of nodes with the FPC substrate 150 will increase as the number 
of pixels increases. 

(The 5th operation gestalt of liquid crystal equipment) Although what has an insulating material as 
substrate film 303 which consists of a silver alloy etc. was used if it was in the liquid crystal equipment 
90 shown in drawing 1 1 , it is also possible for this invention not to be restricted to this but to use 
electrical conducting materials, such as ITO and Sn203 grade. It is there, next the operation gestalt 
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using the conductive ingredient as substrate film 303 is explained. In addition, since the liquid crystal 
equipment concerning this operation gestalt is the same as the liquid crystal equipment 90 shown in 
drawing 10 in appearance, it is made to explain focusing on the configuration of an internal electrode or 
wiring here. 

[0124] Drawing 20 shows the cross-section structure at the time of fracturing the configuration of the 
liquid crystal panel 100 of the liquid crystal equipment 390 concerning this operation gestalt along the 
direction of X. Moreover, drawing 21 shows the cross-section structure of the field where ICs 1 22 and 
124 for a drive are mounted among the tooth-back side substrates 300, and the field where the FPC 
substrate 150 is joined. 

[0125] In these drawings, the substrate film 303 is different from the operation gestalt of drawing 1 1 at 
the point which consists of the ingredient which has conductivity and light transmission nature, such as 
ITO and Sn 203, at the point established in order to raise the reflective pattern 312 as reflexibility 
electric conduction film, and the adhesion of the reflexibility electric conduction film 352, 362, and 372 
although it is the same as that of the operation gestalt of drawing 1 1 . 

[0126] Patterning of this substrate film 303 is carried out to these transparence electric conduction film 
and an abbreviation same configuration by the same process as the transparence electric conduction 
film 314, 354, 364, and 374 so that it may mention later. 

[0127] if the description on the configuration about this operation gestalt is seen in a detail and it is in 
the segment electrode 310 the 1st, as shown in drawing 2020 , the reflective pattern 312 sandwiches 
with the substrate film 303 and the transparence electric conduction film 314 — having — in addition — 
and among the transparence electric-conduction film 314, from the reflective pattern 312, the edge part 
34 which it began to see, i.e., a periphery part, is formed so that the substrate film 303 may be touched. 
For this reason, the segment electrode 310 serves as a three-tiered structure which carried out the 
laminating of the substrate film 303 formed with the electrical conducting material, the reflective pattern 
312, and the transparence electric conduction film 314 to sequence. However, as shown by the 
parenthesis document of drawing 21 , the reflective pattern 312 is formed so that a part for a joint with 
output side bump 129a in IC124 for a drive may be avoided. In addition, the edge part 34 acts as a light 
transmission field at the time of a transparency display. 

[0128] Next, if it is in the wiring 350 taken about by the 2nd from output side bump 129a of IC122 for a 
drive to a connection part with the common electrode 210 as shown in drawing 20 and drawing 21 R> 1, 
the reflexibility electric conduction film 352 sandwiches with the substrate film 303 and the 
transparence electric conduction film 354 — having — in addition — and among the transparence 
electric conduction film 354, from the reflexibility electric conduction film 352, the edge part which it 
began to see is formed so that the substrate film 303 may be touched. For this reason, although wiring 
350 serves as a three-tiered structure which carried out the laminating of the substrate film 303, the 
reflexibility electric conduction film 352, and the transparence electric conduction film 354 to sequence, 
the reflexibility electric conduction film 352 avoids a part for a joint with the output side bump in a part 
for a joint (refer to drawing 20 ) and IC122 for a drive with the common electrode 210 through the 
conductive particle 1 14 (refer to drawing 21 ), and is formed. 

[0129] next, if it is in the wiring 360 taken about by the 3rd from a connection terminal with the FPC 
substrate 150 to input-side bump 129b of IC122 for a drive, as shown in drawing 21 , the reflexibility 
electric conduction film 362 sandwiches with the substrate film 303 and the transparence electric 
conduction film 364 — having — in addition — and among the transparence electric conduction film 364, 
from the reflexibility electric conduction film 362, the edge part which it began to see is formed so that 
the substrate film 303 may be touched. For this reason, although wiring 360 serves as a three-tiered 
structure which carried out the laminating of the substrate film 303, the reflexibility electric conduction 
film 362, and the transparence electric conduction film 364 to sequence, the reflexibility electric 
conduction film 362 avoids a part for a joint with input-side bump 129b in a part for a joint and IC122 for 
a drive with the FPC substrate 150 through the conductive particle 144, and is formed. 
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[0130] Next, if it is in the wiring 370 taken about by the 4th from a connection terminal with the FPC 
substrate 150 to input-side bump 129b of 1C124 for a drive as shown in the parenthesis document of 
drawing 21 , the reflexibility electric conduction film 372 sandwiches with the substrate film 303 and the 
transparence electric conduction film 374 — having — in addition — and among the transparence 
electric conduction film 374, from the reflexibility electric conduction film 372, the edge part which it 
began to see is formed so that the substrate film 303 may be touched. For this reason, although wiring 
370 serves as a three-tiered structure which carried out the laminating of the substrate film 303, the 
reflexibility electric conduction film 372, and the transparence electric conduction film 374 to sequence, 
the reflexibility electric conduction film 372 avoids a part for a joint with input-side bump 129b in a part 
for a joint and IC124 for a drive with the FPC substrate 150 through the conductive particle 144, and is 
formed. 

[0131] In addition, in a part for a joint with a part for a joint and the FPC substrate 150 of IC122.124 for 
a drive, if shown in drawing 20 and drawing 21 , although it is two-layer [ of the substrate film 303 and 
the transparence electric conduction film 314, 354, 364, and 374 ] f it replaces with this and is good also 
as one of 1 layer structures. 

[0132] Moreover, in this operation gestalt, the substrate film 303 is seen superficially and serves as the 
same configuration as the transparence electric conduction film 314, 354, 364, and 374. For this reason, 
the planar structure of the display dot of the liquid crystal panel concerning this operation gestalt 
becomes the same as the case of the previous operation gestalt shown in drawing 3 . Moreover, in the 
liquid crystal panel 100 concerning this operation gestalt shown in drawing 20 , the planar structure near 
the mounting field of IC for a drive also becomes the same as the case of the previous operation gestalt 
shown in drawing 5 . 

[0133] A <manufacture process> next the manufacture process of the liquid crystal panel 100 shown in 
drawing 20 , especially the manufacture process of a tooth-back side substrate are explained with 
reference to drawing 22 . First, as shown in drawing 2222 (a), metallic-oxide ingredients, such as ITO 
and Sn203 grade, are deposited on the whole inside surface of a substrate 300 by sputtering etc., and 
substrate film 303' is formed in it. Then, as shown in drawing 22 (b), conductive layer 312' of the 
reflexibility which uses a silver simple substance or silver as a principal component is formed by 
sputtering etc. In addition, about this conductive layer 312', the same thing as the case of the liquid 
crystal equipment 90 of drawing 1 1 can be used. 

[0134] Then, as shown in drawing 22 (c), patterning only of conductive layer 312' formed in substrate 
film 303' is carried out using a photolithography technique and an etching technique. Of this etching, the 
reflective pattern 312 is formed by the viewing area, and the reflexibility electric conduction film 352, 
362, and 372 is formed out of a viewing area of it. 

[0135] Here, since a selection ratio is different, and conductive layer 312' is easy to be etched rather 
than substrate film 303' into a detail, if a suitable etching solution is used, it is possible at substrate 303' 
which is a metallic oxide, and conductive layer 312' which is an alloy to etch only conductive layer 312' 
alternatively. In addition, as such an etching reagent, a phosphoric acid (54%), an acetic acid (33%), a 
nitric acid (0.6%), and the mixed solution that uses the remainder as water are mentioned by the weight 
ratio, for example. 

[0136] Then, as shown in drawing 22 (d), conductive layer 314', such as ITO, is formed by sputtering etc. 
And as shown in drawing 22 (e), patterning of substrate film 303' and conductive layer 314' is carried out 
to coincidence using a photolithography technique and an etching technique, and they are formed as the 
substrate film 303 and transparence electric conduction film 314. By this, the segment electrode 310 will 
be formed. In addition, patterning of conductive layer 314' is carried out as transparence electric 
conduction film 354, 364, and 374 by using substrate film 303' as the substrate film 303 out of a viewing 
area, respectively. By this, wiring 350, 360, and 370 will be formed. 

[0137] Here, if patterning is carried out somewhat more greatly than the reflective pattern 312 and the 
reflexibility electric conduction film 352, 362, and 372, since the edge part protruded from a reflective 
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pattern or the reflexibility electric conduction film among transparence electric conduction film will 
touch the substrate film 303, neither a reflective pattern nor the reflexibility electric conduction film 
exposes the transparence electric conduction film 314, 354, 364, and 374 and the substrate film 303. 
[0138] In addition, the processing performed after this is the same as that of the previous operation 
gestalt shown in drawing 15 , forms the protective coat 307 in drawing 20 , and the orientation film 308 
in order, and performs rubbing processing to the orientation film 308 concerned. Then, similarly, the 
tooth-back side substrate 300 and the tooth-back side substrate 200 which performed rubbing 
processing to the orientation film 208 are changed into lamination and the condition still nearer to a 
vacuum for the conductive particle 1 14 by the sealant 1 10 distributed appropriately, and liquid crystal 
160 is dropped at the opening part of a sealant 1 10. Then, it returns to ordinary pressure and the 
opening part concerned is closed with a sealing agent 112. And it becomes the same liquid crystal panel 
100 as the operation gestalt shown in drawing 10 by mounting ICs 122 and 124 for a drive, and the FPC 
substrate 150. 

[0139] according to this operation gestalt shown in drawing 20 , the reflective pattern 312 and the 
reflexibility electric conduction film 352, 362, and 372 which consist of a silver alloy etc. cover 
completely with the transparence electric conduction film 314, 354, 364, and 374, respectively — having 
— in addition — and it is pinched with the substrate film and transparence electric conduction film 
which are metallic oxides. For this reason, since it is good as compared with the operation gestalt of 
drawing 1 1 which used the inorganic material and the metallic oxide, the invasion of moisture etc. of 
adhesion of the substrate film and the transparence electric conduction film decreases through these 
interfaces. 

[0140] Moreover, with the operation gestalt of drawing 20 , although the substrate film 303 is added as 
metallic-oxide film, since the patterning process is used also [ film / 314, 354, 364, and 374 / 
transparence electric conduction ], as compared with the operation gestalt of drawing 11 , a process 
does not complicate it. 

[0141] Furthermore, with the operation gestalt of drawing 20 , since it becomes a three-tiered structure 
also about wiring resistance except a joint part, as compared with the operation gestalt of drawing 1 1 
which is two-layer structure, it can be made low. In addition, about other operation effectiveness, it is 
the same as that of the operation gestalt of drawing 1 1 . 

[0142] (The 6th operation gestalt of liquid crystal equipment) Although the liquid crystal equipment of a 
passive-matrix mold was mentioned as the example and each operation gestalt explained above 
explained it, this invention is applicable also to the liquid crystal equipment of the active-matrix mold 
which drives liquid crystal using an active component, i.e., a switching element. The case where this 
invention is applied to the liquid crystal equipment of the structure of being there, next driving liquid 
crystal by the active component will be explained. 

[0143] In addition, with this operation gestalt, TFD (Thin Filmed Diode: thin-film diode) which is the 
active element of 2 terminal molds as an example of an active component will be used. Moreover, since 
the liquid crystal equipment concerning this operation gestalt is the same as the liquid crystal equipment 
shown in drawing 1 in appearance, it is made to explain focusing on the configuration of an internal 
electrode or wiring also here. Drawing 2323 shows the planar structure for 1 pixel constituted by the 
assembly of three display dots corresponding to each color of R, G, and B about the liquid crystal panel 
concerning this operation gestalt. Moreover, drawing 24 shows the cross-section structure according to 
the II — II line in drawing 23 . In drawing 23 , with the liquid crystal panel of this operation gestalt, while the 
scanning line 2100 is extended and formed in the direction of X which is a line writing direction in a 
front-face side substrate, in a tooth-back side substrate, the data line 3100, i.e., a signal line, is 
extended and formed in the direction of Y which is the direction of a train. 

[0144] And corresponding to a part for each intersection of the scanning line 2100 and the data line 
3100, the pixel electrode 330 of the shape of two or more rectangle has arranged in the shape of a 
matrix further. Among these, the pixel electrode 330 arranged in the same train is connected to the one 
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data line 3100 in common through TFD320, respectively. In addition, in this operation gestalt, the 
scanning line 2100 is driven by IC122 for a drive, and the data line 3100 is driven by IC124 for a drive, 
respectively. 

[0145] In this operation gestalt, TFD320 is formed in the front face of the tooth-back side substrate 300, 
and has the 1TFD320a and 2nd TFD320b. Moreover, TFD320 has the 1st metal membrane 31 16 which is 
formed on the front face of the substrate film 303 which has insulation and light transmission nature, 
and was formed with the tantalum tungsten etc., the insulator layer 31 18 formed by anodizing the front 
face of this 1st metal membrane 3116, and the 2nd metal membrane 3122 and 3124 which it was formed 
in this front face and estranged mutually. The 1st metal membrane 3122 and 3124 is [ both ] reflexibility 
electric conduction film called a silver alloy etc., the 2nd metal membrane 3122 becomes a part of data 
line 3100 as it is, and, on the other hand, the 2nd metal membrane 3124 is the reflexibility electric 
conduction film 3320 which constitutes the pixel electrode 330. 

[01 46] In order that 1 st TFD320a may become the 1 st metal membrane 31 1 6 of 31 1 8/of the 
3122/insulator layers of 2nd metal membrane at sequence, in view of a data-line 3100 side and may 
take the MIM structure of a metal / insulator / metal among TFD(s)320, the current-voltage 
characteristic becomes nonlinear over positive/negative both directions. 

[0147] On the other hand, 2nd TFD320b becomes the 2nd metal membrane 3124 of 31 1 8/of the - 
31 16/insulator layers of 1st metal membrane at sequence, in view of a data-line 3100 side, and 1st 
TFD320a will have the opposite current-voltage characteristic. Therefore, since TFD320 serves as a 
form which carried out series connection of the two diode components of each other to the reverse 
sense, compared with the case where one component is used, the nonlinear characteristic of a current- 
electrical potential difference will be symmetrized over positive/negative both directions. 
[0148] Patterning of the silver alloy layer with same reflexibility electric conduction film 3120 which is a 
part of data line 3100, 2nd metal membrane 3122 and 3124, and reflexibility electric conduction film 3320 
of the pixel electrode 330 is carried out. Therefore, with this operation gestalt, it is covered with the 
transparence electric conduction film 3140 and 3340 which consists of ITO so that these film may not 
be exposed to the exterior. On the other hand, the data line 3100 is sequence from the substrate film 
303 with a metal membrane 31 12, an insulator layer 31 14, the reflexibility electric conduction film 3120, 
and the transparence electric conduction film 3140. Moreover, in drawing 2323 , two or more pixel 
electrodes 330 located in a line with the same line prolonged in the direction of X have countered with 
the scanning line 2100 of the same line, respectively. This scanning line 2100 is the common electrode 
210 in the operation gestalt shown in drawing 12 , and the transparent electrode of the shape of a stripe 
which consists of ITO similarly. For this reason, the scanning line 2100 will function as a 
counterelectrode of the pixel electrode 330. 

[0149] Therefore, the liquid crystal capacity of the display dot corresponding to a certain color will be 
constituted in a part for the intersection of the scanning line 2100 and the data line 3100 by the 
scanning line 2100 concerned, the pixel electrode 330, and the liquid crystal 160 pinched among both. 
[0150] Since the liquid crystal panel concerning this operation gestalt is constituted as mentioned above, 
if the selection electrical potential difference which TFD320 turns on irrespective of the data electrical 
potential difference currently impressed to the data line 3100 is impressed to the scanning line 2100, the 
charge according to the difference of the selection electrical potential difference concerned and the 
data electrical potential difference concerned will be accumulated in the liquid crystal capacity which 
TFD320 corresponding to a part for the intersection of the scanning line 2100 concerned and the data 
line 3100 concerned became ON, and was connected to turned-on TFD320. Even if it impresses a non- 
choosing electrical potential difference to the scanning line 2100 after a charge storage and makes 
TFD320 concerned turn off, are recording of the charge in liquid crystal capacity is maintained. 
[0151] Here, since the orientation condition of liquid crystal 160 changes according to the amount of 
charges accumulated in liquid crystal capacity, it changes according to the amount of charges in which 
the quantity of light which passes a polarizing plate 121 (refer to drawing 1 1 and drawing 20 ) was also 
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accumulated also in any of a transparency mold and a reflective mold. Therefore, a predetermined 
gradation display is attained by controlling the accumulated dose of the charge in liquid crystal capacity 
by the data electrical potential difference when a selection electrical potential difference is impressed 
for every display dot. 

[0152] A <manufacture process> next the manufacture process of the liquid crystal panel concerning 
the operation gestalt shown in drawing 23 , and especially the manufacture process of TFT320 prepared 
in a tooth-back side substrate are explained. Drawing 25 , drawing 26 , and drawing 27 show this 
manufacture process. 

[0153] First, as shown in drawing 25 (a), the substrate film 303 is formed ail over the inside of a 
substrate 300 by depositing 5 and Si02 grade by sputtering etc., or oxidizing thermally the Ta20 
tantalum (Ta) film deposited by the sputtering method etc. 

[0154] Then, as shown in drawing 25 (b), 1st metal layer 3112* is formed on the top face of the 
substrate film 303. Here, as thickness of 1st metal layer 31 1 2\ a suitable value is chosen by the 
application of TFD320 and it is usually about 100-500nm. Moreover, the presentations of 1st metal layer 
31 1 2* are for example, a tantalum simple substance and a tantalum alloy called a tantalum tungsten 
(TaW) etc. 

[0155] Here, when using a tantalum simple substance as 1st metal layer 31 1 2*. it can form with the 
sputtering method, electron beam vacuum deposition, etc. Moreover, when using a tantalum alloy as 1st 
metal layer 31 12', the element which belongs to the tantalum of a principal component at the 6th - the 
8th group in the periodic tables, such as others, chromium and molybdenum, a rhenium, an yttrium, a 
lanthanum, and DISUPURORIUMU, is added. [ tungsten ] 

[0156] As this alloying element, as mentioned above, a tungsten is desirable, and that content rate has 
0.1 - 6 desirable % of the weight. Moreover, in order to form 1st metal layer 31 12' which consists of a 
tantalum alloy, the sputtering method using a mixed target, the KOSUPATTA Ling's method, electron 
beam vacuum deposition, etc. are used. 

[0157] Furthermore, as shown in drawing 25 (c), patterning of conductive layer 31 12 ? is carried out using 
a photolithography technique and an etching technique, and the metal membrane 31 12 used as the 
lowest layer of the data line 3100 and the 1st metal membrane 31 16 which branches from this metal 
membrane 31 12 are formed. 

[0158] Then, as shown in drawing 25 (d), the front face of the 1st metal membrane 31 16 is oxidized with 
an anode oxidation method, and an insulator layer 31 18 is formed. At this time, the front face of a metal 
membrane 31 12 used as the lowest layer of the data line 31 10 also oxidizes to coincidence, and an 
insulator layer 31 14 is formed similarly. A suitable value is chosen by the application and the thickness 
of an insulator layer 31 18 is about 10-35nm with this operation gestalt, for example. 
[0159] With this operation gestalt, since TFD320 consists of two, 1st TFD320a and 2nd TFD320b, as 
compared with the case where one TFD is used about one display dot, the thickness of an insulator 
layer 3118 serves as half mostly, in addition, the formation used for anodic oxidation — although 
especially liquid is not limited, 0.01 - 0.1% of the weight of a citric-acid water solution can be used for it, 
for example. 

[0160] next, the metal membrane 3112 covered with the basic part 3114 of the data line 3100, i.e., an 
insulator layer, as shown in drawing 25 (e) — since — the broken-line part 31 19 is removed with the 1st 
metal membrane 31 16 used as the foundation among the insulator layers 3118 which branched. By this, 
the 1st metal membrane 31 16 shared by the 1TFD320a and 2nd TFD320b will be electrically separated 
with the data line 3100. In addition, about removal of the broken-line part 31 19, the photolithography and 
etching technique which are generally used are used. 

[0161] Then, as shown in drawing 26 (f), conductive layer 3120' of the reflexibility which uses a silver 
simple substance or silver as a principal component is formed by sputtering etc. In addition, about this 
conductive layer 3120\ the same thing as conductive layer 312' in the operation gestalt shown in 
drawing 22 can be used. 
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[0162] Furthermore, as shown in drawing 26 (g), patterning of conductive layer 3120' is carried out using 
a photolithography technique and an etching technique, and the reflexibility electric conduction film 3120 
in the data line 3100, the 2nd metal membrane 3122 and 3124 in TFD320, and the reflexibility electric 
conduction film 3320 in the pixel electrode 330 are formed, respectively. The 2nd metal membrane 3122 
of TFD320 is a part for the tee from the reflexibility electric conduction film 3120, and the 2nd metal 
membrane 3124 is a part for the lobe from the reflexibility electric conduction film 3320 of the pixel 
electrode 330. Moreover, in case patterning is carried out, the reflexibility electric conduction film 352, 
362, and 372 (refer to the drawing 1313 ) in wiring also forms conductive layer 3120* in coincidence. The 
reflexibility electric conduction film 3120 in this operation gestalt is used as reflexibility electric 
conduction film 312 in the operation gestalt shown in drawing 1 1 etc. 

[0163] In addition, about these reflexibility electric conduction film, wiring is avoiding the part joined to 
1C for a drive, a FPC substrate, etc., and formed, and this point is the same as that of the case of the 
operation gestalt shown in drawing 1 1 etc. 

[0164] Next, as shown in drawing 27 (h), conductive layer 3140' which has the transparency of ITO etc. 
is formed by sputtering etc. And as shown in drawing 27 (i), patterning of conductive layer 3140' is 
carried out using a photolithography technique and an etching technique, and the transparence electric 
conduction film 3140 is formed so that the reflexibility electric conduction film 3120 and the 2nd metal 
membrane 3122 which are called a silver alloy etc. may be covered completely. Similarly, the 
transparence electric conduction film 3340 is formed so that the reflexibility electric conduction film 
3320 and the 2nd metal membrane 3124 may be covered completely. 

[0165] Moreover, also about each of the transparence electric conduction film [ in / for conductive layer 
3140' / wiring ] 354, 364, and 374, in case patterning is carried out, it forms so that the reflexibility 
electric conduction film 352, 362, and 372 may be covered completely, respectively. 
[0166] In addition, about the manufacture process performed after this, it is the same as that of the 
case of the operation gestalt shown in drawing 15 or drawing 22 . That is, the protective coat 307 in 
drawing 1 1 and the orientation film 308 are formed in order, and rubbing processing is performed to the 
orientation film 308 concerned. Then, similarly, the tooth-back side substrate 300 and the tooth-back 
side substrate 200 which performed rubbing processing to the orientation film 208 are changed into 
lamination and the condition still nearer to a vacuum for the conductive particle 1 14 by the sealant 110 
distributed appropriately, and liquid crystal 160 is dropped at the opening part of a sealant 110. Then, it 
returns to ordinary pressure and the opening part concerned is closed with a sealing agent 1 12. And it 
becomes the liquid crystal equipment 90 shown in drawing 10 , and the same liquid crystal panel 100 by 
mounting ICs 1 22 and 1 24 for a drive, and the FPC substrate 1 50. 

[0167] As mentioned above, with this operation gestalt, since the reflexibility electric conduction film 
3120 is formed of the same layer as the reflexibility electric conduction film 3320 among the data lines 
3100 with the 2nd metal membrane 3122 and 3124 in TFD320, a manufacture process is not complicated 
so much. Moreover, since the data line 3100 contains the reflexibility electric conduction film 3120 
which is low resistance, the wiring resistance will be reduced. 

[0168] Moreover, although the 2nd metal membrane 3122 and 3124 and the reflexibility electric 
conduction film 3120 and 3320 are silver alloys etc., respectively, since it is covered like the reflexibility 
electric conduction film 352, 362, and 372 in wiring 350, 360, and 370 according to this operation gestalt, 
without exposing to the exterior with the transparence electric conduction film 3140 and 3340, such as 
ITO, it becomes possible to prevent corrosion, exfoliation, etc., consequently to raise the dependability 
of liquid crystal equipment. In addition, if the symmetric property of the current-voltage characteristic is 
not required so strongly, as for TFD320 in this operation gestalt, it is needless to say [ it was the 
configuration which makes the reverse sense mutually 1st TFD320a and 2nd TFD320b so that it might 
be symmetrizing over positive/negative both directions about the current-voltage characteristic, but ] 
that one TFD may only be used. 

[0169] First of all, TFD320 in this operation gestalt is an example of 2 terminal mold switching element. 
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For this reason, it is also possible to use these components besides the single component using the 
ZnO (zinc oxide) varistor, MSI (Metal Semi-Insulator), etc. as an active component for 2 reverse sense 
for a series connection or the thing which carried out parallel connection as a 2 terminal mold switching 
element. Furthermore, while preparing a TFT (Thin Film Transistor) component besides these 2 terminal 
mold components and driving by these, it is good for some or all of wiring for these components also as 
a configuration using the same conductive layer as a reflective pattern. 

[0170] In drawing 23 and drawing 24 , the transparence electric conduction film 3340 prepared on the 
reflexibility electric conduction film 3320 was formed more widely than the reflexibility electric 
conduction film 3320, and, so, has jutted out the edge part 34 of the transparence electric conduction 
film 3340 to the outside of the reflexibility electric conduction film 3320. And the base of the edge part 
34 touches the substrate film 303, as shown in drawing 24 . In drawing 24 , as an arrow head R shows, 
the reflexibility electric conduction film 3320 constitutes a light reflex field from this operation gestalt at 
the time of a reflective display. Moreover, in case a transparency display is performed using the light 
from a back light 25, as an arrow head T shows to drawing 24 , the edge part 34 acts as a light 
transmission field, and serves to lead light to liquid crystal 160. 

[0171] As shown in drawing 23 , the edge part 34 of the transparence electric conduction film 3340 is 
annularly formed along with both the black mask 33 of a lengthwise direction, and the lateral black mask 
33 in the display dot which is one rectangle region divided with the black mask 33. Therefore, even if 
location-gap occurs in a lengthwise direction and/or a longitudinal direction according to a certain cause 
of a manufacture error or others between the reflexibility electric conduction film 3320 and the black 
mask 33, change is not produced in proportion of the area of a light reflex field, and the area of a light 
transmission field in one display dot. So, according to this operation gestalt, even when the means of 
displaying of liquid crystal equipment changes between a reflective mold and a transparency mold, it can 
prevent that display grace changes. 

[0172] Although [ the operation gestalt shown in an application and <modification> drawing 1 1 ] a flow 
with the common electrode 210 and wiring 350 is performed by the conductive particle 1 14 mixed in the 
sealant 110, it is good also as a configuration which aims at a flow in the field separately prepared 
outside the limit of a sealant 1 10. 

[0173] Moreover, the common electrode 210 can be formed in the tooth-back side substrate 300, or 
they can also form the scanning line 2100 in the tooth-back side substrate 300 while they form the data 
line 3100 in the front-face side substrate 200, while they form the segment electrode 310 in the front- 
face side substrate 200, since the common electrode 210 and the segment electrode 310 which were 
shown in drawing 1 1 , and the scanning line 2100 and the data line 3100 which were shown in drawing 23 
have a relative relation mutually. 

[0174] Moreover, although the above explanation explained by illustrating the liquid crystal equipment 
which performs color display using a color filter, this invention is applicable to the liquid crystal 
equipment which performs monochrome display which does not use a color filter. 
[0175] Moreover, although TN mold was used as liquid crystal with the above-mentioned operation 
gestalt the bistability mold which has memory nature, such as a BTN (Bi-stable Twisted Nematic) mold 
and a strong dielectric mold, and macromolecule distributed process input output equipment — further 
The color (namely, guest) which has an anisotropy in absorption of the light in the direction of a major 
axis and the direction of a minor axis of a molecule may be dissolved in the liquid crystal (namely, host) 
of fixed molecular arrangement, and liquid crystal called GH (guest host) mold which made a liquid 
crystal molecule and parallel arrange a color molecule may be used. 

[0176] Moreover, while a liquid crystal molecule arranges perpendicularly to both substrates at the time 
of no electrical-potential-difference impressing Perpendicular orientation that a liquid crystal molecule 
arranges horizontally to both substrates at the time of electrical-potential-difference impression () 
Namely, while a liquid crystal molecule arranges [ as opposed to / it is good also as a configuration of a 
homeotropic orientation, and / both substrates ] horizontally at the time of no electrical-potential- 
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difference impressing At the time of electrical-potential-difference impression, it is good also as a 
configuration of the parallel orientation, i.e., level orientation, i.e., homogeneous orientation, that a liquid 
crystal molecule arranges perpendicularly to both substrates. Thus, it is possible to apply to various 
things as liquid crystal or an orientation method in this invention. 

(The 7th operation gestalt of liquid crystal equipment) Drawing 28 shows the principal part of the 
operation gestalt of further others of the liquid crystal equipment concerning this invention. The liquid 
crystal equipment illustrated here is liquid crystal equipment of a passive matrix, and the structure 
shown in drawing 28 shows superficially, a part for an intersection, i.e., the display dot part, of the 
electrode which counters mutually on both sides of liquid crystal. 

[0177] In drawing 28 , it is prepared so that two or more common electrodes 1 1 may extend in the 
direction of X together with the direction of Y in the near side of a drawing. Moreover, it is prepared so 
that two or more segment electrodes 10 may be located in a line with the back side of a drawing in the 
direction of X and it may extend in the direction of Y. The segment electrode 10 is formed on the APC 
film 18 as reflexibility electric conduction film by carrying out the laminating of the ITO film 19 as 
metallic-oxide film. The ITO film 19 has covered all the top faces of the APC film 18, and side faces. 
The edge part 34 in which the APC film 18 does not exist among the ITO film 19 constitutes the light 
transmission field which is made to penetrate light and is led to liquid crystal. 

[0178] The overall structure of the liquid crystal equipment of this operation gestalt of having the 
electrode structure shown in drawing 28 is the same as the liquid crystal equipment 1 shown in drawing 
2 , and the common electrode 1 1 shown in drawing 28 and segment electrode 10 grade are arranged in 
the same part with the same quality of the material as the electrode shown with the same sign in 
drawing 2 . 

[0179] The amount of [ of the common electrode 1 1 and the segment electrode 10 ] intersection 
constitutes one display dot, and each one pigment layer 13r, 13g, and 13b of every in a color filter 13 
(refer to drawing 2 ) is formed corresponding to this one display dot. At drawing 28 , "R" shows a red 
pigment layer and "B" shows "G" and the pigment layer of blue for the green pigment layer. Although 
the color array of the color filter in the case of drawing 28 R> 8 is a stripe array, other arrays, for 
example, a delta array, a mosaic array, etc. are also employable if needed. It is thought that the display 
dot which is the smallest unit of a display is a field surrounded with the black mask 33 in drawing 2 . In 
the case of this operation gestalt, this black mask 33 divides a rectangle-like display dot, as shown in 
drawing 29 , and the APC film 18 is arranged in that display dot. In drawing 2929 , only the physical 
relationship of the APC film 18 and the black mask 33 is shown, and illustration of other optical 
elements is omitted. 

[0180] As shown in drawing 29 , the APC film 18 is formed so that some fields in a display dot may be 
covered. Consequently, the field 17 in which the APC film 18 was formed corresponding to a part of 
display dot, i.e., a light reflex field, functions as fields for reflecting the light which carried out incidence 
from the upper substrate 3 (R> drawing 2 2 reference), and performing a reflective mold display. 
[0181] Fields other than fields other than light reflex field 17, i.e., the field covered with the APC film 18, 
i.e., the field equivalent to the edge part 34 of the ITO film 19, function among display dots as the fields, 
i.e., the light transmission field, for making the light which came out of the lighting system 25 (refer to 
drawing 2 ) as a back light, and carried out incidence to the bottom substrate 2 penetrate, and 
performing a transparency display. 

[0182] With this operation gestalt, the configuration of the APC film 18 is selected so that the light 
reflex field 17 and the light transmission field 34 may adjoin along with four each of side ** which 
demarcates the four sides which demarcate the field corresponding to a display dot, i.e., the opening 
field of the black mask 33. 

[0183] For example, in drawing 29 , when it follows [ by forming thickly in a longitudinal direction the 
width of face of the longitudinal direction of the APC film 18 in a display dot which is in a central part 
mostly ] toward the other end from the end of the side concerned about each of the four sides of a 
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display dot, each field adjoins along the side concerned in order of the light transmission field 34, the 
light reflex field 17, and the light transmission field 34. 

[0184] When are put in another way, and it approaches each side of a display dot and the straight line L 
parallel to the side concerned is assumed in the display dot concerned, the straight line L concerned 
passes through the both sides of the light reflex field 17 and the light transmission field 34. 
[0185] Furthermore, with this operation gestalt, the configuration of the APC film 18 is selected so that 
the die length which met around there among the light reflex field 17 which adjoins along each side of a 
display dot, and the light transmission field 34 may become almost equal. The die length La1 of the light 
reflex field 1 7 which specifically met the side which extends in the direction of Y among display dots, 
and the die length La2 (=La2'+La2 M ) of the light transmission field 34 met the side concerned are almost 
equal. 

[0186] As mentioned above, with this operation gestalt, since the light reflex field 17 and the light 
transmission field 34 adjoin along the periphery of the display dot concerned in one display dot, about 
the rate of surface ratio of the light reflex field 17 and the light transmission field 34 in the display dot 
concerned, it is the following, it makes that dispersion resulting from the error on manufacture occurs, 
and can prevent. 

[0187] That is, as a configuration for preparing a light reflex field and a light transmission field in one 
display dot, the configuration shown in drawing 30 is also considered, for example. That is, while making 
the light transmission field 34 into the field in alignment with two sides which extend in the direction of 
Y among display dots, it considers as the field into which the reflective field 17 was inserted by the light 
transmission field 34 concerned. In addition, the field which should function as a display dot is shown by 
drawing 30 on the design as a field 29 surrounded with the broken line. 

[0188] That is, a field 29 is a field planned on the design as a field where the common electrode 1 1 and 
the segment electrode 10 (refer to drawing 2 ) should counter in within a substrate side. But it can be 
said that they do not interfere even if the common electrode 1 1 and the segment electrode 10 consider 
the field which actually counters to be a field 29 since the common electrode 1 1, the APC film 18, and 
the segment electrode 10 are obtained in a very high precision by techniques, such as a 
photolithography and etching. 

[0189] Here, its attention is paid to the process which sticks the bottom substrate 2 of drawing 2 in 
which the APC film 1 8 was formed among the processes which manufacture liquid crystal equipment, 
and the upper substrate 3 with which the black mask 33 was formed. In this process, it is common to 
stick the substrates concerned, performing relative alignment of both substrates. When it assumes that 
the relative location in the direction of X of both substrates shifted for the reason of the top at this 
time, for example, a manufacturing technology, etc., as shown in drawing 30 (b), the light transmission 
field 34 and the light transmission field 34 of left-hand side [ in / more specifically / drawing 30 ] will be 
covered with the black mask 33 among the fields 29 which should function as a display dot. 
[0190] It becomes impossible therefore, for the light transmission field 34 of the fields 29 which should 
function as a display dot essentially to contribute to a display. That is, the area of the light transmission 
field 34 occupied to a display dot becomes small as compared with the case where it is drawing 30 (a), 
when the black mask 33 has been arranged appropriately. On the other hand, even if it is the case where 
location gap of such a substrate arises, the light reflex field 17 is not covered with the black mask 33. 
That is, the area of the light reflex field 17 occupied to a display dot is not different from the case 
where it is shown in drawing 30 (a). Thus, in the configuration shown in drawing 30 , change will arise in 
brightness by means of displaying as the area of the light reflex field 17 becomes dark as compared with 
the case where the brightness of a transparency mold display is a reflective mold display since it does 
not change while it originates in the lamination error of a substrate and the area of the light 
transmission field 34 decreases. 

[0191] On the other hand, with this operation gestalt, the light reflex field 17 and the light transmission 
field 34 adjoin along with each of two or more sides which demarcates one display dot. therefore, the 
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suitable location which the relative location of the upper substrate 3 (refer to drawing 2 ) and the 
bottom substrate 2 shows to drawing 31 (a), i.e., the location on a design, — since — when it sees and 
shifts in the direction of X, as shown in drawing 31 (b), the area of the light reflex field 1 7 will also 
decrease with the area of the light transmission field 34. That is, according to this operation gestalt, 
even if it is the case where the relative location of the APC film 18 and the black mask 33 shifts, it can 
avoid that only the area of either the light transmission field 34 or the light reflex field 1 7 decreases, and, 
so, can prevent that a difference arises for display grace between the reflective mold displays with a 
transparency mold display. 

[0192] Furthermore, with this operation gestalt, the die length in alignment with the one side concerned 
in the light reflex field 17 which adjoins along with one side of a display dot, and the light transmission 
field 34 is almost equal. For this reason, when the relative location of the APC film 18 and the black 
mask 33 shifts, area in which the light reflex fields 17 and the light transmission fields 34 decrease in 
number can be made in general equal. Therefore, according to this operation gestalt, it can stop more 
certainly that a difference arises for display grace in a transparency mold display and a reflective mold 
display. 

[0193] (The 8th operation gestalt of liquid crystal equipment) Drawing 32 shows the principal part of the 
operation gestalt of further others of the liquid crystal equipment concerning this invention. The liquid 
crystal equipment illustrated here is liquid crystal equipment of a passive matrix, and the structure 
shown in drawing 32 shows superficially a part for the intersection of the common electrode 1 1 and the 
segment electrode 10 which counter mutually on both sides of liquid crystal, i.e., a display dot part. 
[0194] Also in this operation gestalt, the ITO film 19 as wrap metallic-oxide film is formed in width of 
face larger than that APC film 18 in the APC film 18 as reflexibility electric conduction film, and the 
edge part 34 of the ITO film 19 has covered all of the side faces of the APC film 18. The edge section 
34 of this operation gestalt is formed in the both sides of the APC film 18 as a rectangle region which 
extends in the direction part of Y of the black mask 33, and parallel. 

[0195] When using the liquid crystal equipment of this operation gestalt by transparency mold display, 
the edge section 34 of the ITO film 19 acts as a light transmission field which is made to penetrate light 
and is led to liquid crystal. In this operation gestalt, if the location gap is less than the width method of 
the edge part 34 even if the APC film 18 carries out a location gap to the black mask 33, the APC18 will 
not lap with the black mask 33 in location. Therefore, even when a location gap occurs on the APC film 
18, the big change between the area of a light reflex field and the area of a light transmission field does 
not take place, and a big change does not produce it for display grace between the times of a reflective 
display and a transparency display. 

[0196] Unlike the operation gestalt shown in drawing 29 , the opening 28 for light transmission is formed 
in the contrant region of the APC film 18 with this operation gestalt. If it carries out like this, a lot of 
light can be supplied to liquid crystal at the time of a transparency display. Therefore, when you wish a 
bright display at the time of a transparency display, it is desirable to form such opening 28. 
[0197] (The 9th operation gestalt of liquid crystal equipment) Drawing 33 shows the principal part of the 
operation gestalt of further others of the liquid crystal equipment concerning this invention. The liquid 
crystal equipment illustrated here is liquid crystal equipment of a passive matrix, and the structure 
shown in drawing 33 shows superficially a part for the intersection of the common electrode 1 1 and the 
segment electrode 10 which counter mutually on both sides of liquid crystal, i.e., a display dot part. 
[0198] Also in this operation gestalt, the ITO film 19 as wrap metallic-oxide film is formed in width of 
face larger than that APC film 18 in both the direction of X, and the direction of Y in the APC film 18 as 
reflexibility electric conduction film, and the edge part 34 of the ITO film 19 has covered all of the side 
faces of the APC film 18. In each display dot, the edge section 34 of this operation gestalt is the inside 
of the black mask 33, and is formed annular, the shape of i.e., a frame, to the field of the outside of the 
APC film 18. 

[0199] When using the liquid crystal equipment of this operation gestalt by transparency mold display, 
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the edge section 34 of the ITO film 19 acts as a light transmission field which is made to penetrate light 
and is led to liquid crystal. In this operation gestalt, if the location gap is less than the width method of 
the edge part 34 even if the APC film 18 carries out a location gap to the black mask 33, the APC18 will 
not lap with the black mask 33 in location. Therefore, even when a location gap occurs to the both 
directions of the direction of X, and the direction of Y on the APC film 18, the big change between the 
area of a light reflex field and the area of a light transmission field does not take place, and a big change 
does not produce it for display grace between the times of a reflective display and a transparency 
display. 

[0200] (The 10th operation gestalt of liquid crystal equipment) Drawing 34 and drawing 35 expand and 
show the principal part of the operation gestalt of further others of the liquid crystal equipment 
concerning this invention, especially one display dot part. This whole liquid crystal equipment structure 
can be set up as shown in drawing 36. In addition, if the case where the three primary colors of R (red), 
G (green), and B (blue) perform a full color display is considered for example, the one above-mentioned 
display dot will be a dot corresponding to each of these 3 color, and one pixel will be formed when these 
three display dots gather. Moreover, considering the case where monochrome display is performed, the 
one above-mentioned display dot is equivalent to one pixel as it is. 

[0201] The liquid crystal equipment concerning this operation gestalt is liquid crystal equipment of the 
transflective reflective mold of an active matrix using TFT (Thin Film Transistor) which is the active 
element of 3 terminal molds as an active component, and is liquid crystal equipment of the COG (Chip 
On Glass) method of the method which mounts IC for a drive directly on a substrate. 
[0202] In drawing 36, liquid crystal equipment 401 mounts ICs 404a and 404b for a drive in a liquid 
crystal panel 405, and is formed by attaching the back light 25 as a lighting system further. A back light 
25 is attached to the outside of 1st substrate unit 402a of the opposite side an observation side. 
[0203] In 1st substrate unit 402a and 2nd substrate unit 402b, in those peripheries, of the annular 
sealant 403, a liquid crystal panel 405 is further, formed lamination and by enclosing liquid crystal 456 in 
the gap between 1 st substrate unit 402a and 2nd substrate unit 402b, i.e., a eel gap, as shown in drawing 
34. 

[0204] In drawing 36, the pixel electrode of the shape of two or more dot is formed in the contrant 
region surrounded by the sealant 403 of 1st substrate 402a in a matrix-like array about a line writing 
direction XX and the direction YY of a train. Moreover, the field-like electrode of a non-pattern is 
formed in the contrant region surrounded by the sealant 403 of 2nd substrate 402b, and the field-like 
electrode counters two or more pixel electrodes by the side of 1st substrate 402a, and is arranged. 
[0205] The part which sandwiched liquid crystal with one pixel electrode on 1st substrate 402a and the 
field-like electrode on 2nd substrate 402b forms one display dot, and a viewing area V is formed by 
arranging in the shape of a dot matrix in the contrant region where the plurality of this display dot is 
surrounded by the sealant 403. By impressing a scan signal and a data signal alternatively between the 
counterelectrodes which form two or more display dots, IC404a 404b for a drive controls the 
orientation of liquid crystal for every display dot. The light which passes this liquid crystal by orientation 
control of this liquid crystal is modulated, and images, such as an alphabetic character and a figure, are 
displayed in a viewing area V. 

[0206] Drawing 34 expands and shows one cross-section structure in two or more display dots which 
constitute a viewing area V in liquid crystal equipment 401 . Moreover, drawing 35 shows the planar 
structure of the display dot. In addition, drawing 34 shows the cross-section structure according to the 
I-I line in drawing 35. 

[0207] In drawing 34, 1 st substrate unit 402a has 1 st substrate 406a formed by glass, plastics, etc. TFT 
as an active component which functions as a switching element on the front face by the side of the 
liquid crystal of this 1st substrate 406a (Thin Film Transistor407 is formed, an organic compound 
insulator 408 is formed on that TFT407, the pixel electrode 409 is formed on that organic compound 
insulator 408, and orientation film 41 1a is further formed on the pixel electrode 409.) Before sticking 1st 
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substrate unit 402a and 2nd substrate unit 402b, rubbing processing as orientation processing is 
performed to orientation film 41 1a. The outside front face of 1st substrate 406a is equipped with 
polarizing plate 457a by attachment etc. 

[0208] The pixel electrode 409 is formed of the laminated structure of the reflexibility electric 
conduction film 18 formed on the organic compound insulator 408, and the metallic-oxide film 19 by 
which the laminating was carried out on it. The reflexibility electric conduction film 18 is formed with the 
alloy which uses for example, a silver simple substance or silver as a principal component, for example, 
an APC alloy. Moreover, the metallic-oxide film 19 is formed of ITO. The metallic-oxide film 19 had an 
area larger than the reflexibility electric conduction film 18, and the edge part 34 has jutted it out to the 
outside of the periphery edge of the reflexibility electric conduction film 18. This edge section 34 is 
formed along the whole region of the periphery edge of the reflexibility electric conduction film 18, as 
shown in drawing 35. 

[0209] In drawing 34, 2nd substrate unit 402b which counters 1st substrate unit 402a has 2nd substrate 
406b formed by glass, plastics, etc. A color filter 412 is formed in the liquid crystal side front face of this 
2nd substrate 406b in the shape of a predetermined pattern, and the black mask 415 is formed in it so 
that between that color filter 412 may be filled. Furthermore, the transparent electrode 413 is formed on 
a color filter 12 and the black mask 415, and orientation film 41 1b is further formed on the electrode 413. 
An electrode 413 is a field electrode formed throughout the front face of 2nd substrate 406b of ITO 
(Indium Tin Oxide) etc. The outside front face of 2nd substrate 406b is equipped with polarizing plate 
457b by attachment etc. 

[0210] A color filter 412 is arranged in the shape of a matrix in a flat surface considering the coloring 
matter film of R (red), G (green), and B (blue) in three primary colors, or the coloring matter film of C 
(cyanogen), M (Magenta), and Y (yellow) in three primary colors as one unit, and the coloring matter film 
of each color is further put in order by a predetermined flat-surface array, for example, a stripe array, a 
delta array, and the mosaic array. Furthermore, if it puts one at a time in another way corresponding to 
each display dot, each coloring matter film in three primary colors will be formed so that each of the 
pixel electrode 409 by the side of 1st substrate 406a may be countered. The above-mentioned black 
mask 41 5 is formed corresponding to the field where the pixel electrode 409 does not exist. 
[021 1] In drawing 34, by the spherical spacer 414 with which it was distributed by the front face of one 
of substrates, the gap, i.e., the eel gap, between 1st substrate unit 402a and 2nd substrate unit 402b, a 
dimension is maintained and liquid crystal 456 is enclosed in the eel gap. 

[0212] The gate electrode 416 with which TFT407 was formed on 1st substrate 406a, The gate 
dielectric film 417 formed throughout 1st substrate 406a on this gate electrode 416, The semi- 
conductor layer 418 formed in the upper part location of the gate electrode 416 on both sides of this 
gate dielectric film 417, It has the source electrode 421 formed in one of the semi-conductor layer 418 
side through the contact electrode 419, and the drain electrode 422 further formed in the another side 
side of the semi-conductor layer 418 through the contact electrode 419. 

[0213] As shown in drawing 35, the gate electrode 416 is prolonged from the gate bus wiring 423. 
Moreover, the source electrode 421 is prolonged from the source bus wiring 424. The gate bus wiring 
423 is prolonged in the longitudinal direction of 1 st substrate 406a, and is formed in a lengthwise 
direction two or more in parallel by regular intervals. Moreover, the source bus wiring 424 is prolonged to 
the lengthwise direction, and is formed in a longitudinal direction two or more in parallel by regular 
intervals so that the gate bus wiring 423 may be intersected on both sides of gate dielectric film 417 
(refer to drawing 34). 

[0214] It connects with one side of ICs 404a and 404b for a drive of drawing 36, for example, the gate 
bus wiring 423 acts as the scanning line. On the other hand, it connects with another side of ICs 404a 
and 404b for a drive, for example, the source bus wiring 424 acts as a signal line. Moreover, as shown in 
drawing 35, the pixel electrode 409 is formed so that the field except a part may be covered among 
[ TFT407 ] the rectangular fields divided with the gate bus wiring 423 which crosses mutually, and the 
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source bus wiring 424. 

[0215] Here, the periphery edge of the metallic-oxide film 19 determined the periphery edge of the pixel 
electrode 409, and the edge part 34 of the metallic oxide 1 9 has jutted it out over the outside of the 
reflexibility electric conduction film 18. Since it is buried with the black mask 415 on a design between 
the pixel electrodes 409 which adjoin each other mutually, the edge part 34 is the inside of the black 
mask 415, and is arranged on the outside of the reflexibility electric conduction film 18. In drawing 34, 
when outgoing radiation of the light is carried out from a back light 25, the light penetrates the above- 
mentioned edge part 34, and is supplied to liquid crystal 456. 

[0216] The gate bus wiring 423 and the gate electrode 416 of drawing 35 are formed of chromium, a 
tantalum, etc. Moreover, the gate dielectric film 417 of drawing 34 is formed with silicon nitride (SiNX), 
silicon oxide (SiOX), etc. Moreover, the semi-conductor layer 418 is formed of a-Si, polycrystalline 
silicon, CdSe, etc. Moreover, the contact electrode 419 is formed of a-Si etc. Moreover, the drain 
electrode 422 of drawing 34 is formed in the source electrode 421 and the source bus wiring 424 list of 
it and one drawing 35 of titanium, molybdenum, aluminum, etc. 

[0217] The organic compound insulator 408 shown in drawing 34 covers the gate bus wiring 423 of 
drawing 35, the source bus wiring 424, and TFT407, and is formed the whole region on 1 st substrate 
406a. However, a contact hole 426 is formed in the part corresponding to the drain electrode 422 of an 
organic compound insulator 408, and the flow with the pixel electrode 409 and the drain electrode 422 of 
TFT407 is made in the place of this contact hole 426. 

[0218] With this operation gestalt, the light which reached the pixel electrode 409 concerned can be 
reflected with the reflexibility electric conduction film 18 concerned by including the reflexibility electric 
conduction film 18 in the pixel electrode 409. When there is un-arranging by specular reflection at this 
time, many detailed Yamabe and/or troughs can be formed in the front face of the reflexibility electric 
conduction film 18, and the moderate scattered light can be formed. 

[0219] Since the liquid crystal equipment 401 of this operation gestalt is constituted as mentioned 
above, when performing a reflective display using an extraneous light, as an arrow head R shows drawing 
34, liquid crystal 456 is passed, the reflexibility electric conduction film 18 of the pixel electrode 409 is 
reached, it reflects by this electric conduction film 18, and the extraneous light which went into the 
interior of liquid crystal equipment 401 from the observation, i.e., 2nd substrate unit 402b, side is again 
supplied to liquid crystal 456. On the other hand, when performing a transparency display using the light 
by which outgoing radiation is carried out from a back light 25, as an arrow head T shows, the light from 
a back light 25 penetrates the edge part 34 of the metallic-oxide film 19 of 1st substrate 406a and the 
pixel electrode 409, and is supplied to liquid crystal 456. 

[0220] The orientation is controlled by the electrical potential difference on which liquid crystal 456 is 
impressed between the pixel electrodes 409 and counterelectrodes 413 which are chosen by the scan 
signal and the data signal for every display dot. When the orientation of liquid crystal 456 is controlled by 
any [ at the time of a reflective display and a transparency display ] case, the light supplied to the liquid 
crystal 456 is modulated for every display dot with the liquid crystal 456 by which orientation control 
was carried out, and, thereby, images, such as an alphabetic character and a figure, are displayed on an 
observation side. 

[0221] As mentioned above, with this operation gestalt, by the edge part 34 prepared in the periphery 
section of the pixel electrode 409, the light transmission field was formed and the transparency display 
was realized using this light transmission field. Since this edge part 34 was formed, even if it is the case 
where the reflexibility electric conduction film 18 of the pixel electrode 409 produces a location gap 
relatively to the black mask 415, if that location gap is less than the width method of the edge section 
34, the reflexibility electric conduction film 18 will not hide in the black mask 415. Consequently, also 
when it originates in the error at the time of sticking 1 st substrate unit 402a and 2nd substrate unit 
402b, and the error on other manufactures and location gap arises in the pixel electrode 409, it can 
suppress that change occurs for display grace between the reflective displays with a transparency 
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display. 

[0222] (Operation gestalt of electronic equipment) Next, an operation gestalt is mentioned and the 
electronic equipment constituted using the liquid crystal equipment mentioned above is explained. 
[0223] Drawing 37 shows the personal computer of the mobile mold which is 1 operation gestalt of the 
electronic equipment concerning this invention. The personal computer 1100 shown here consists of the 
body section 1 104 equipped with the keyboard 1 102, and a liquid crystal display unit 1 106. This liquid 
crystal display unit 1 106 can be constituted using the liquid crystal equipment 90 shown in drawing 1 1. 
[0224] By the above configuration, by computer 1100 of this operation gestalt, if there is outdoor 
daylight and outdoor daylight is inadequate as a reflective mold, a display can be checked by looking as a 
transparency mold by making a back light turn on. Moreover, since the edge part of the transparent 
metallic-oxide film located in the outside of the light reflex film was used as a light transmission field, 
the display which suppresses change of display grace between a reflective mold and a transparency 
mold, and does not have sense of incongruity can be performed. 

[0225] Drawing 38 shows the portable telephone which are other operation gestalten of the electronic 
equipment concerning this invention. The portable telephone 1200 shown here has the liquid crystal 
display unit 1208 with the ear piece 1204 besides two or more manual operation buttons 1202, and a 
speaker 1206. This liquid crystal display unit 1208 can be constituted using the liquid crystal equipment 
90 shown in drawing 11. Also in this portable telephone 1200, the display which suppresses change of 
display grace between the transparency mold displays with a reflective mold display, and does not have 
sense of incongruity can be performed. 

[0226] Drawing 39 is a digital still camera which is the operation gestalt of further others of the 
electronic equipment concerning this invention, and shows the thing using liquid crystal equipment as a 
finder. To exposing a film according to the light figure of a photographic subject, a digital still camera 
1300 carries out photo electric conversion of the light figure of a photographic subject with an image 
sensor called CCD (Charge Coupled Device) etc., and the usual camera generates an image pick-up 
signal. 

[0227] The liquid crystal display unit 1303 is formed in the tooth back of the case 1302 in a digital still 
camera 1300, and it has composition which displays based on the image pick-up signal by CCD. For this 
reason, the liquid crystal display unit 1303 functions as a finder which displays a photographic subject. 
The liquid crystal display unit 1303 can be constituted using the liquid crystal equipment 90 shown in 
drawing 11. 

[0228] The light-receiving unit 1304 containing an optical lens, CCD, etc. is formed in the front-face 
side (setting to drawing rear-face side) of a case 1 302. When a photography person checks the 
photographic subject image displayed on the liquid crystal display unit 1303 and does the depression of 
the shutter carbon button 1306, the image pick-up signal of CCD at the time is transmitted to the 
memory of the circuit board 1308, and is stored there. Moreover, if it is in this digital still camera 1300, 
the video signal output terminal 1312 and the input/output terminal 1314 for data communication are 
formed in the side face of a case 1302. And as shown in drawing, a personal computer 1440 is 
connected to the input/output terminal 1314 for data communication for a television monitor 1430 again 
at the video signal output terminal 1312 if needed, respectively. Furthermore, the image pick-up signal 
stored in the memory of the circuit board 1308 has a television monitor 1430 and composition outputted 
to a personal computer 1 440 by predetermined actuation. 

[0229] Drawing 40 shows the wrist watch mold electronic equipment which is the operation gestalt of 
further others of the electronic equipment concerning this invention. The wrist watch mold electronic 
equipment 1500 shown here has the liquid crystal display unit 1502 as a display supported by the body 
1504 of a clock, and can constitute this liquid crystal display unit 1502 using the liquid crystal equipment 
90 shown in drawing 11. The liquid crystal display unit 1502 is controlled by the control circuit 1506 
established in the interior of the body 1504 of a clock, and displays time of day, a date, etc. as 
information. 



-36- 



[0230] In addition, as electronic equipment, the personal computer explained above, a portable telephone, 
a digital still camera, the device equipped with the liquid crystal television, the video tape recorder of a 
viewfinder mold or a monitor direct viewing type, car navigation equipment, the pager, the electronic 
notebook, the calculator, the word processor, the workstation, the TV phone machine, POS-terminal 
machine, and touch panel other than wrist watch mold electronic equipment, etc. are mentioned. And it 
cannot be overemphasized that can apply the liquid crystal equipment concerning this invention as a 
display of these various electronic equipment. 
[0231] 

[Effect of the Invention] When various kinds of errors arise according to this invention in case liquid 
crystal equipment is manufactured as explained above, or when it can suppress that dispersion in the 
rate of surface ratio occurs between a light transmission field and a light reflex field in the transflective 
reflective film and means of displaying changes in liquid crystal equipment by this, for display grace, it 
can prevent that dispersion occurs. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing 1 operation gestalt of the liquid crystal equipment concerning this 
invention. 

[Drawing 2] It is the side-face sectional view showing the cross-section structure of liquid crystal 
equipment according to the I-I line of drawing 1 . 

[Drawing 3] It is the top view showing the planar structure of the principal part of the liquid crystal 
equipment of drawing 1 . 

[Drawing 4] It is the top view showing other components in the same part as drawing 3 . 

[Drawing 5] It is the sectional view showing the cross-section structure of the principal part of other 

operation gestalten of the liquid crystal equipment concerning this invention. 

[Drawing 6] It is the sectional view showing the cross-section structure of an example of conventional 
liquid crystal equipment. 

[Drawing 7] It is the sectional view showing the cross-section structure of other examples of 
conventional liquid crystal equipment. 

[Drawing 8] It is the top view showing the principal part of the liquid crystal equipment which is 
consulted to this invention. 

[Drawing 9] It is a sectional view according to the III — III line in drawing 8 . 

[Drawing 10] It is the perspective view showing the operation gestalt of further others of the liquid 
crystal equipment concerning this invention. 

[Drawing 1 1] It is the sectional view showing the cross-section structure of the principal part of the 
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liquid crystal equipment shown in drawing 10 . 

[Drawing 12] It is the top view showing the planar structure of the principal part of the liquid crystal 
equipment shown in drawing 10 . 

[Drawing 13] It is the sectional view showing the cross-section composition of other principal parts of 
the liquid crystal equipment shown in drawing 10 . 

[Drawing 14] It is the top view showing the planar structure of other principal parts of the liquid crystal 
equipment shown in drawing 10 . 

[Drawing 15] It is process drawing showing 1 operation gestalt of the manufacture approach of the liquid 
crystal equipment shown in drawing 1 1 . 

[Drawing 1 6] It is a graph for explaining the property of the reflexibility electric conduction film used 
with the liquid crystal equipment shown in drawing 10 . 

[Drawing 1 7] It is the perspective view showing the operation gestalt of further others of the liquid 
crystal equipment concerning this invention. 

[Drawing 18] It is the top view showing the planar structure of the important section of the liquid crystal 
equipment shown in drawing 17 . 

[Drawing 19] It is the perspective view showing the operation gestalt of further others of the liquid 
crystal equipment concerning this invention. 

[Drawing 20] It is the sectional view showing the cross-section structure of the principal part of the 
operation gestalt of further others of the liquid crystal equipment concerning this invention. 
[Drawing 21] It is the sectional view showing the cross-section structure of other principal parts of the 
liquid crystal equipment shown in drawing 20 . 

[Drawing 22] It is process drawing showing 1 operation gestalt of the manufacture approach of the liquid 
crystal equipment shown in drawing 20 . 

[Drawing 23] It is the top view showing the planar structure of the principal part of the operation gestalt 
of further others of the liquid crystal equipment concerning this invention. 
[Drawing 24] It is a sectional view according to the II — II line of drawing 23 . 

[Drawing 25] It is process drawing showing an example of the manufacture approach for manufacturing 

the component structure of drawing 24 . 

[Drawing 26] It is process drawing which follows drawing 25 . 

[Drawing 27] It is process drawing which follows drawing 26 . 

[Drawing 28] It is the top view showing the planar structure of the principal part of the operation gestalt 
of further others of the liquid crystal equipment concerning this invention. 

[Drawing 29] While a part of drawing 28 is expanded and shown, in drawing 28 , it is the top view showing 
other components which are not shown. 

[Drawing 30] It is a top view for explaining the technique relevant to the technique shown in drawing 29 . 
[Drawing 31] It is a top view for explaining the function of the technique shown in drawing 29 . 
[Drawing 32] It is the top view showing the planar structure of the principal part of the operation gestalt 
of further others of the liquid crystal equipment concerning this invention. 

[Drawing 33] It is the top view showing the planar structure of the principal part of the operation gestalt 
of further others of the liquid crystal equipment concerning this invention. 

[Drawing 34] It is the sectional view showing the cross-section structure of the principal part of the 
operation gestalt of further others of the liquid crystal equipment concerning this invention. 
[Drawing 35] It is the top view of the structure shown in drawing 34 . 

[Drawing 36] It is the perspective view showing the appearance of the whole liquid crystal equipment 
which has the cross-section structure shown in drawing 34 . 

[Drawing 37] It is the perspective view showing 1 operation gestalt of the electronic equipment 
concerning this invention. 

[Drawing 38] It is the perspective view showing other operation gestalten of the electronic equipment 
concerning this invention. 
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[Drawing 39] It is the perspective view showing the operation gestalt of further others of the electronic 
equipment concerning this invention. 

[Drawing 40] It is the perspective view showing the operation gestalt of further others of the electronic 
equipment concerning this invention. 
[Description of Notations] 

1 Liquid Crystal Equipment 

2 Bottom Substrate (1st Substrate) 

3 Upper Substrate (2nd Substrate) 

7 IC for Drive 

8 Protection-from-Light Layer 

10 Segment Electrode 

1 1 Common Electrode 

1 3 Color Filter 

14 15 Leading-about wiring 

1 7 Light Reflex Field 

18 APC Film (Reflexibility Electric Conduction Film) 

19 ITO Film (Metallic-Oxide Film) 

23 Liquid Crystal 

24 Leading-about Wiring 

25 Back Light (Lighting System) 
29 Display Dot 

33 Black Mask 

34 Edge Part (Light Transmission Field) 

35 Substrate Film 

100 Liquid Crystal Panel 
1 60 Liquid Crystal 

190,290,390 Liquid crystal equipment 
200 Front-Face Side Substrate (2nd Substrate) 
300 Tooth-Back Side Substrate (1st Substrate) 
202 Black Mask 

204 Color Filter 

205 Flattening Film 
210 Common Electrode 
303 Substrate Film 
310 Segment Electrode 

312 Reflective Pattern (Reflexibility Electric Conduction Film) 
314 Transparence Electric Conduction Film (Metallic-Oxide Film) 
320 TFD 

330 Pixel Electrode 
350,360,370 Wiring 

352,362,372 Reflexibility electric conduction film 
354,364,374 Transparence electric conduction film 

401 Liquid Crystal Equipment 
405 Liquid Crystal Panel 
406a The 1st substrate 
406b The 2nd substrate 

407 TFT 

409 Pixel Electrode 

402 Color Filter 
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403 Electrode 
405 Black Mask 
456 Liquid Crystal 

1100 Personal Computer (Electronic Equipment) 

1200 Portable Telephone (Electronic Equipment) 

1300 Digital Still Camera (Electronic Equipment) 

1500 Wrist Watch Mold Electronic Equipment (Electronic Equipment) 

2100 Scanning Line 

3100 Data Line 

3320 Reflexibility Electric Conduction Film 

3340 Transparence Electric Conduction Film (Metallic-Oxide Film) 
V Viewing area 



[Translation done.] 
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(54) csgw©***] m&mm. m&mm^sm^Rzfn^im 



(57) 

MPft^S] HSS2i$2l«3t0f B 1l:i B B a 2 

3SEll/T*4*fi811Tft4. dCD^SSfil 

». *ia«2ic»j«snfcs»tt*«ii)ti 8 1, 
vtmnmi 8i:iisn5t*ti7y«»3 4*«T» 

135 XtefB 1 Sffi 2 fc»»-r *SJttto*«»fl:«W 
19t. $1S«20^6M2 3 KlRl«*T3tt*JH 

DOIy v8P3 4tf&«0>-?. Sltttlll 1 8 




(2) 

1 

mxmii sei*«t*2Xfid:©wic«tji*iB« 
wess i mmzB&zntzKK&mnmt, 

EW^a££*rrs£££w«£-rs*s«B. 

CM*«2] £l£«£f6 2£«£<Z>|KH;:ftA£EB 
LTjEfiSBftSBKiS^T. io 

meas i mrkew- & nfcT»« t . 

MESH 1 & lHtE»ftl;:fattT3fc*E#tTS 

«aw*at*wr*ctsr»*t-rattas«. 
^mt-rsasasB. 20 
trs^asa. 

[i*«5] »*Jg2fc*^T. llftETJfellgtt&JSB 

im&m 6 ] §i*^ix«is*«2(ci3^T> mer 

*TT * d i *«r«ff SttflSB. 
[W*«7] |»J|lXtti*12fciHT, WER 30 

SB. 

[W*B8] W*JH7fcUUT. ffiESIlBStCttlRl 
LTMKSS2S«±»C#ric£ftfc»2««i. EEJBl 

y^ttsx-^^^t^^giii-^^asB. 40 
[»*aio] M*3B7xaai*«8 c*ht, mg 

M*ail] »*a7{C*5^T. MCftl*SiC» 
flLTl»E»2Slg±lC»*ftSnfc!8 2«*£. mess 
lBEfc^fcj&t-BEttt. lttESB2*«lc-3tt*«*iB« 
£**TU H9Emi«ffitBtlE^2««lt©52M^© 

fc#*E«&tf (WEE 2 E«l;::3&a»aE»ttlMB*jK 
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mtT-s^asBo 

[E$£ 1 3 ] 1 2 KisHT, WE 

&HK{b^JSitt I TO (Indium Tin Oxide) T^-S^i 
£*HR£T ««ASB. 

[1*114] E&BlC£t>T. MEElSECE 
»**EEXy^«#©iIiEtt, RXy>?«»3&JJR-r* 
l$iKyh©B«O10~70«. Itl<U3 0~ 
5 0 96T»*^tSrW*t"r*«S8«. 

[Mtai5] E*E2fc:&tvr, ttGTJMItlTtttt 

hOffimoi 0~7 0%. S^KH30~5 

o %t&-5 c t *«r« t-r«*as«. 

xy 3?»«-*»WEE 1 SEKEttrr* «t 5 lci§ftt£©:& 

**BIWSEW*a*tMBE 1 *«©nfl!HC»tt*X 
8t**r4CtSr«F»tr-&ttft«BO«ii*j*. 

[»*jai7] £i&K££2£«£®Mi::£a&E 

BLT^S&agBcDtSig^&lCfc^T. 

l»EElS«±fcT«l«*JBJ*-t*X8£» 

MTi&SIX lcR4*tt#ttK S * X8 1 . 

i7 ^«fl-**MET«Efc««T* J: 5 tcj§fttt©&Jl 

EfcEE*l(MER»tt*«E±fc»rirr*l8£. 

3tt*B«M-*BE#R*MEE 1 S«©*fflfctttt*I 

1 8 ] W*^ 1 2 £EE0ttag 

[ehoeekeh] 

[0 0 0 1 ] 

[»a^©M-r^ft«^if] #Ewa. mskmw&zt-ta 

ESicETS. 
[0 0 0 2] 

mm<D&m] ifi¥. 8&#ehsb. eeeee^e. m 
mam t u»o fcE^F i£3§©s?^a$ t ltessejwk < 
it^ntt^. ^©?sasB(i, ey*tf. vhj^x 
ttc^sntaftcssKy ^tL. j&aicEPjra-f 

■rs. 

[0003] ±E^bt©ffiasBici3^T«. fsaicjt 
a«Bi6«*4ct!&«»e.nT«r»4. ;:t, sttstta 
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3 

set*. mmmfrzmik&mizAftiistzmzmikomm 
[0004] ±B£»s!«t«g«tt. nvzv-t vmt. 

fcmjj*£«BT * £ <h ii b ^ <h n 5 Hi«t» o tz. * 
[0 0 0 5] C©¥»iaK»£!«a8«£LT. ft*. 

at. KJtumi5-3#a«*#^;fc»i:8«*KtfKl*¥ 

[0 0 0 6] fCT, ±.n*m&fcttm<DX&&?LfBiT 

«c»j«ufc«jgo«as«*«ssEanfc. sea. c© 

^©¥3§i§Ettl!*7— i£aSfi£^LT^5. d©$: 
SSS 7 OTIt -*fW3^*1S7 1, 7 2 0>M(CttA 

7 3**R»sn*. TM7 i<Dmmmm±\zt l t, k 

mWkl 4. *7-7^fH75, /f-q-h*7 

[0007] Tlfi7 i±K»j£Sftfc*7-7-r;i^ 

7 511. * (R) . m (G) , n (B) 

i!75r, 7 5g, 7 5b£WU .in<=>©6*JI(i 

£[$A7jfa7!>>bilT¥ffil$lCf?r5£©/^->. 08*. tf. 

7 8H I TO (Indium Tin Oxide : *f>i?9I*Bmik 
m S|ti,j-3tg^ff|;±oT. ^EPATjft^ 
TX h5-f ZfmzWf&ZnZ,. ±SS7 2±ICJ^ 

)«Snt3t>tl7 9li. I TOf tl^tliit 



(3) 

4 

Btcj^Tj&asft, ±fE-tr:7'*>h«*l7 StaXt- 
[0 0 0 8] T»«7 l±fc»]£3n;fcR*Ml7 4tt, 

7frgiIffl©X'J -7 h 8 O^M^nt^?.. _hT 
1S7 1, 7 2 ©fl-fflfCtefilTfclS 8 2 a Stf 8 2 b j&tffi 

B$n. t*«7 i©Tffi#j. -r/i^^s^ffl 

[0 0 0 9] ±a2*J«©»c&3i*g|l 7 0*W*t>*3f 

i®LTK»IR7 4©JtffiT£»Lfc«. H«. «EJ|7 3 
*3iiU ±*«7 2ffll;:tB#f3ttS. -7j. 

IS 7 1 ©n«»Cl9:«bfcfigWft«8 3*»6till#Sn4>l6 
#*'J-y h8 0©«#TK!ttt7 4*5§iaU -?-©&. 

«a7 3*»iauT±s«7 2fflittai*$n4. 

[0 0 10] 

u^mmKMmmm^mmx^i. ft*. swisitLTT 

C. Ttt*r&« • nyiSOA • ffi (Ag-Pd-Cu) 
[0 0 11] id*.**. APCtt»i67 r D-feX4 , fc*Jti 

<* nfc a p c wtcr * >-fb UT^ttaj-r ItCt 

l>£>. CWieitC. APC#atHtl/)l;< lifcfe, A 
PCW±gX«TB(3 I TOSlibTSIISM 

[0 0 12] B7I1 ^©i54APCi I TOt©li 

:©fc B B 8I6 0©iT11 -»<D89!«fi6 1, 6 2 
W^IC?g B B B 6 3*iRj|SnTH6. T»«6 1 ©»Ka«8 
g®±ICtt. 7U7h6 44tnAPCl6 5t. •?■ 
©±»C»*Snfc I TOI6 6 t*»6.«4«H«|jS©-fe 
y^>h*S6 7*^9AJ|p|*^1TX h^'f ^««C 

E|^]I6 8 3ft»»J«SnTt»4. 

[0 0 13] —7?. ±Sffi6 2 R. G, BOfelSt 

I59r, 59g, 5 9bA>6S5*7-7^J^5 9 
so t, rt-3-hi5 8i. I TOBtja»6j«*^aiA 
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5 

5 6 Sn-CV>*. ±TM6 1, 

6 2©n«ait:l4fi3Cfi8 2a, 8 2 b#E«$n. 
S^tC, TSS6 1fflTIffl> -T^t)^l8^{iiJ©K®<iJ 

[0 0 14] K±0»j«-Ctt. T*«6 1 ±©APCigl 
65tITO!66t O^SH^SiaSMS 1 1 T* 

COO 1 5] APC(iSW^^tf*OT/i 

tC. I TOtif<fcj|&, I TO<Di£&ffi&2 X 1 0 
- 4 QmT&SWKttU A P C ©Jtitinte 3 . 9X1 
0- 6 Qmt**0, 1/5 0g^©ffiLj^&^. Oi; 

APCKHttl TOEigg©l/5 0 ©E£gi|iTSIr£?. 

[0 0 16] -t©fc». I Ci©W<B9IS 

[HlUEi&fCAPC£^£0 7<D& B B B gBTWU SI*® 
VmmiZ I T0*ffl^SH6O«ftS«»CJt^T5l#liI 

^«jBl*JlCiS»*iS*iiiaK»bTa*L»*«ll*3ftt 

[00 17] 0 7 (C^Lfcft*©$ijy£ 

l3L/B»S:«lrit-r.6APC*«XU^ bDV-f^U— >a 
>^Svl-rcitcJ;oT. **H»E«a*«Kfcoifc9, 

[0 0 18] C©IMjS**M|-rsfc». *mSA«, 

S6 0T«i»fc««trai;««ttiBii;#^*wuT*r 

H9ir*-T«ag«Ttt. -k^^> hfg6 7 £«fiTt 
5APC16 5©±ffi&tf{ffi|®©£T£ I TOM 6 6 IZ 
iotgoTW. Sfc. E$I5 5£<ffirf SAPCIgi 
5 4©±SSZ/ffllffi©^:T^ I TOI5 3 (CioTSo 



(4) 

[0019] ^±© <fc -5 IC, A PCI©llOi«$ I 
TOBHc«fc-3T*B-rn«. «f*E»*APC*fflW 

[0 0 2 0] t:5T, 1EOI181TI4, B 9 ©W 

ftSSKy hfcttJSS -STUCK t&b^X'Jv h6 4 
SK»t*t*fC. ttASBa>«iBMiC]iR9iSll8 3%E 

«®<M©X«6 1 fcAStbfcttS. 5 icKW-fc 

X'J y h 6 4 £«S;£ttT«*«K:ffi» J: 

[0 0 2 1] ^©tt&gttfcfcHTtt. SWI6 5^f 
f&TSIg*. 6 2^S£D^t5ii^I 

S«£^-3&ft«©ieK£^T£i;*JSSK:jgiau 

0r$©Jt*, -rttto-6«H-±©Jt*£Jlfc-3T 
20 U^i^tDIH. fit, #JA«, 

tJttaK-TBtK&St^o&A^fc:. ^Mti-pt 

ji ^ffi&ic « & o * i; * t ^ o nmtfib o fc. 

[0 0 2 2] #SgiJlitt. ±E©HB^iK«*TJ*Snfc 

so crucio, ttA&*(c«ir»TX«^d*xft-rft 

[0 0 2 3] 

[ssii£«&-f£fc#>©^&] (i) ±fe©aw*«fiE 
-r*fc«>. *&rmz&&mi ©Mgiii Hist 

&mnm±\zmn$n2> tmz^y *s9&tfinmm 1 s 
40 ^««»6me«aici«gitTjiie«flRi^r«Rs«^ft^«# 

[0 0 2 4] COifcSgBT'te, JiCRRW^ft^&M 

^3t«««i&3nfct*, ^©^©-5^Ht(fe87ttt©#)i 
mt®m. mt-iti Tomn^v-J&mzwmXstzhn 

©EifiitcjtjtTXwsna. -?-LT^nicio> Sig^ 
(DikmmmtitLz. ^©ei^©«sgsT-«, g»i 
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(Ct Ac. 

[0025] crotifi£icj:n«u &.m&mnm&&mm 

ffia i fts t v>m& \z wstfc&ft £ t tt 

•5. 

[0 0 2 6] (2) Jfclc, *R93C«*82®ttA£B 
tt. ma«£*2a«£©lffl»::*A£ffi«LTJS?>»c 

AftKffi A K fa tfTft ft JSiW * BS W^R t ft # T-5 Z t 

ftitmt-r-s. 

[0 0 2 7] :ffl^2 AS**i±EO» 1 0>ttA& 

SWtt#«R*^*8ll*^ 6 cfc Z> -JM*lcaK"C*« 
©T> EltttilHMIKXU* hD7i'^U->3 
^■d fcXP*j&<5fi£"r -5 H i ft «t D -IM3fcteftjI:T* 

[0028] o) ±.mm&<D&mst>giWizi$^T, m 

EO8*MOCtT»0, AttWfcti. R (#) . G 
(») . B (if) *tHofc3Kfi^. C (v7» . 

m (v-tf>^> , y kid-) mt^-Dtz3m^m 

^T7)ljJ7— **ftfT5«-&»C«, R, G, B«?£l/> 
^5I*ia©;,!:f*5. ftiJ. R, G, B^t^o 

it 3igeftffl^T7;i/*7— ^ftfr-ss^ctt. -en 

coo2 9] ztz. ±mmai<Dmamm\z^x. mm 
tra. iToftaifflT-^^. 

[0 0 3 0] ifc, ±8E*J«<D»EA8«l;:45HT. 
E»tt*«M©±»l;:li. *fie£»©^ftSW5-&^s 
»BftRtt*££#»T**. 5»tt»lItlTAPC 
£Jglr>««6ICtt. ^CDAPCtCctoTSStLfc^lCiS 



(5) 

8 

[0031] ±E«ns©«»«mr*^T, mm 
rt*MB*icft* tmz, mgkmmzffimzm&tz z t 

[0 0 3 2] ±K«j£©*A8«Ki. buE^I* 

MESS 1 «« £ MESfS 2 «fi £ ®$i«l;MLT^ 

i*&ttfc*fin&&rr«c jinn.*?). 

m&mtfR, G, B^>C, M, YCD3S 

20 

[0033] &\z. *%m\z&zm&m&\tmm-? h >j 
©asiro-tn-enKjBjdcsn*. #fgw;:«* 

«ISltt7i'f^ 7v h 'J *X#5£©i£ASB£LT 
[0 0 3 4] ^tc. ±gB#}j£©ttA&1ttt. ffiEISifB 

gtc*ns]LTi»ESfs 2 ifiitiw^nfef 2 mat. 
o (c «t c ts $ n, WEm i nmiz-DUtf 

*E*R^lWffiSB 2 ttffito^35iSEHttHtEa*SS« 
»nffl!llC#ffib. BtEffiit§S<7)'>&< i:fe-3EFtt^JRBt<t 

[0 0 3 5] gE*m, -ISlC, S*i8«^©®«. T 

tetyt>m&tf&&i>fc^mmzMi$,2nz>z£w&\,K 

40 EttlCAPC»t^r?fcR»tti»«it*«$* 

n-st-r-st, ^(DAPcicxw^ hpy-f ^i^--> 3 

[0 0 3 6] ^ir, ±E*|j«©«AS«lC*t»T, HUE 
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[0 0 3 7 ] ±8E«J«©«ft8llKiSH-l\ h8I2 

[0 0 3 8] iktC, ±ffi«ric©«SS11K*ViT, MTG 

«. ^x-y i r?©** f v hommv 1 

0~7 0%, atl<>13 0~5 0XTS«;i&#ifl£ 
£±B©.fc5K:«l:jrr?>;i££«k?>, K«SU?^£j§>§ 

[0 0 3 9] (4) ifctc. *^i;«^iW B 8I 
©HljfcJEffttt. JBlS«i:JB2»«iO|BI»r«aSE« 

1 »«tc»MT * ct 5 lca3fett®&JMKft;4MI(£ttGK 
[0 0 4 0] (5) *f!^^^-5^2©^ase 

ommumt. mimmtm2mmt(Dm\zm^^u 
n«t»^*xet*wr4ct*»*t-r*. 

[0 0 4 1] ^rof§2CD$age»©i£#&^K)Z£©fS 
BSlfcT^S. 

[0042] (6) *mw\z% znirmmt. 
±\zmmvtzmi$<DWiikmwzm^Tmi&2nz>z\£® 



/0 

[0 0 4 3] 

[fBWOil*©^*] (ftB£«®8 1 ItiKJgtt) mi 
«, *5BWK:«4tta&«®-^li#lB£*lxT^3. 
£0$lK&ttli. f^VhU^X^T, COG (Chip 

On Glass) #5£T. * 9— *S**pJllfci*»811lC* 

0 l tcisttS I - I ft£tt?fcifta&S0>ffiBttifi&* 
LTt»S. I3H H 1 C^r««««© 1 iB* 

4 »H 1 CSt«ISl© 1 jH*gC»tC*3tt^KWtt# 

x-;M* 4 c j: o Ti ^ icia o £ n-s c t k 

2S^±ifi3H 0iJA«, #97.. T^^y^fc 

[0 0 4 4] ->— Mt4<D- gK«&SS2, 3 CD— 22 
(-fft£>*>. Blfc:43tt<5±iH) MTHQLTiftA&A 
P5i&?TW. 0 2 td^Ti -5 tr, Wl3<Dm 

«2. 3 ^#4iKB*ftfcWHrtKtt*fl2 
3, 0>J*J£STN (Super Twisted Nematic) iga^i* 

[0 0 4 5] 01l:*UT, T*«2©n»-»fffitt±a 

Sffi2«. ^-n^cDia cr&to%. mitc&ttsx 

22) tC*5^T, J E-ne>Wig:^}iJp<t'5»CftSD^t3$n, 
SO© 3 22 (Tfcto*. 0 IK £#3X22, *22> & 
21) KfcHT, T»«2©«*fBJ*«±3l«3©^«^il 
0 &T<fc 5 t'B£ D ^b^ntl/^. *UT. XS«2© 
TiBMoBtULffittBlbJl I C7^«sn. d©iEf& 
ffliC7i;J;o TXS1S 3 RtfTSS 2 <05R*©«ffid« 

[0 0 4 6] BlKfcHT. TSS2XIC, B4>IK^l4 
tcMftT4fflfcoo»^«co-fe^^> Mil Oifim^Z 
¥ffC»J**nT*#iUTX K9-T ^ttlC»«SnT 
ir>*. — #, ±S«3±Ktt. -fe^^> htt® 1 o tit 

>tll l^S^JC^frtC^fiE^nT^fttbTT. H9 

[0 0 4 7] 0 2IC*5^T. T»«2CQTS{ffil. -?t£t> 

*>mim<DMmm\zmm%kW.2 5tmy>7y'( vthx 

3«R, G, B©§fe$113r, 13g, 13b^l 
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•&<Dtmrt9->* mx\tm4\z7£t&ott7. by< •? 

3r, 13g, 1 3 b©Fatt^7 7 9^7,9 3 3 

TKisntus. :®^77mi'3 3it 

[0 04 8]Sfeiil3r, 13g, 13b«#-fe7* 

ic^fSLTEfi^ttTfeO, H2 t*-T«*lS](C 
36A/«R, G, B<D 3 m<D%^b v blZ£->T 1-ZXDW 

aiTOl:J;oTTil3 5i«Sn, ^-©TlteRS 

5©_hlC. £Wtti*«R<!:LT©APCRl 8 ir^Jlg? 

3ft. ^©«Jf«iIlcJ:-3T-fe7**> Mil Od««j« 
SftWS. APCI18H ma^sTr-a 

!2 0*»»fjcSn*. tLT, C©EftR2 0 fctt, S 

[0049] mi iz&^T, mfkozi^ynm 1 105 

EI 1 ©±fiiJ¥?>C0 3^ >mffi 1 1 fcOHTtt, 3ll£] 

»tT§i#a*tiT^-s. ^lt, dftewsHuuE^ 1 

\Z. I»ffl I C 7 HDHlA*Fl:»m!3ftT^4. 
10 0 5 0] l^ftl:. 01©T®'¥#©3^:>mffil 1 

6->-;u«4t:i6]ttT§i#tiisnT^*. -tbT. tn 

4«, ->-;Hxf4CDit ] fC}gA3-a-fc^ 

3i*iasn, s&k, Kibffl i c 7om*si^ic»tts 

5*t-fe7*.*>h»ffil 0 ©Ti!IM» 5 4 
K|6jttT5l*UiSn. *OStBI!ifflIC7ffllllA«f 

[0 0 5 1 ] S2IC43^T. 3IHUS&1 4, 15H, 
-fe7**> Kmffil OiHBUl:. APCU8iITOl 

1 9 tommmiz&^Tffi&ztiT^Zo 011c 
*^t. i c 7 ic#a«^*fti&-r*fe*©A* 

HEftl 6*«TStR2 0TiZl^&B»ffl I C 7 ©A7J*S 

[0 0 5 2] -fey^>h«@l ORtfSIEIUEfcl 4. 
lSIC&t^T. ITOI19 0l7yI»ttAPCll 



(7) 

A? 

i&R3 5<0±S(CttttUTl»«. Z\<DfZtt>. I TORI 
9 teWcAP CI 1 8 ©±Efcttlc«JI£tt37"cttT& 
<, APCIl 8©fl|ffi*>fi'5«fc5C»*SanT^4. 

[0053] ±s« 3 ©iimsiBcMsnftA 7- 
7^;U7 l 3©g®±fifi. &e*J!W©a:S*¥Sfl: 
T -5 1 m m iz H ©«ffi £ (R«f 5 rc * © /i ;— 

2i«Ti7u;u, sjtu-r s Fe®ttnKT<b&ir>u -> 

io U3>KflSlR«C!)MI1iRTt>A^. S6C, :*-A*-3 
-M21 ©«®±K I TOoW^e./i^at^ 

*»6J«*ElfilBt2 2A«»riESnT^*. I0E«2 2 

tea, ssi2, 3*ftso^to-e*micEiai«ia, #J*. 

[0 0 5 4] 02(C*5liT, 7*7 7 777.7 3 3 ©tSW 
tt, I^CIitS 2 H 7 (-ft® I T OI 1 9 

|SI±©KBSP 1 £KHWK»«Sft4. tl/T. 
20 2 t*«3 t*«iE*Hfliit)^to$nfct*JC. 7*7 7 7 
77 7 3 SWfliJSJl^i: I TORI 9 <Z>MfiMR£ftt£ 

-5c 03 lii©' t$¥ffiW(C^bT*5D> 0^©a 
0, 7*7 7:7 777 3 3 ©^73 ft©fflffi£. -fe7**>h 
til OSrEffiTrS I TORI 9©«BBt3&«HO|g*|Rl 

[0 0 5 5] £7£, 0 2l;*HT, 7*7777X7 3 3 

OHfltc^f •&ttBa>TXK2C!>S9lc(S. I TOR 

1 9©l7-^»T<67tTffil3 5fc««-r*«»3 
so 4*«E«Sn*. :CIy^»»3 4tt. H8n^«2 5 

»©3taifi<H«*«^-r*. -77, APCI18I1 ± 

*. B 3 3 "C. APCRl 8©7l-<BiJICfefi-r«) 

ITOil 9©l7ygf»3 4ll 7*77777,73 3 

flfciJI/VC, 7*7 7 77X7 3 3©fflP*|Pj©JSffi*[6]tr 

40 [0 0 5 6] 12l:*UT, tf/>Mil 0SC/§l 
(si LEU 1 4. 15lt APCH8ilTOll9i 
©2S«ig^*LT^-5„ APCRl 8#t^ofcK» 
tt«*Rte^ttS##S*tt^<. ffifflB#ICXlx7h 

5. •?-©,£, **i6g^§lT-tJ, iry^>h«Sl OStf 
5IIhILE*14. 15^niTOll9**APC 
Rl 8<D±ffiRZfmffi<D±T$:7Z±\zmi-C^Z>V>T\ 
Sig7 p D-fe74 , ©*7T©#*lC«i:oTAPCRl 8*^ 
A-T-SCi:^, APCRl 8 ©SffiW^SclCSBbTA 
so PCll8i;il/7hn7-fy'l/-y3>i()'»4t'5' 
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*««rtCR^6nTS»KtLT i b«l|-r*APCR 

I 8(0$I(Di^I TOI1 9 tI«toTgt)n-5^i: 
ICJ;?K f©APCli ScoRS^^gBIXa-fex^ic: 

[oo5 7] s&, ^mmmm(Dm^mmx'\t, M2\z 

tt;?£d\z. ±mW.3±(Dfi7-7j 1 3\Z??v 
2^X2 3 3£I>firf £<fc5KLfcc7)T, S^Xn-fe 

#KTS1£2ffl©g}gXni:X£ffilllMfcT#&o £ 
fc, 5llH]bBa^l4, 15«. APC^18^^t;^t 

[0 0 5 8] $biC*Hig^T«, ill;i5^T±T 
3fil**4 1 £fflt^T-fe^>h*@l OCDiMijtn^ 

mui i<DmW)&Tmm2<Dm&±izw>mzimcDmW) 

[0 0 5 9] H2(C*d^T, X5--y^V7.^ 3 3cDi|@W 
S^tC^T2>2 0<7)«*H : ^ hCttnS I TO 

II 9cdPb1PsP l {ctatS-lfcLT&D, S^tc 
KSt52offlAPCll 8<DP^PSP 2 J:i9t>/h$<R 

fiki&^T, ±1S 3 i Ti« 2 i fflli D ^bt^f 1:4 

5t. X^vX^X^ 3 3®i/l^APCIl 8<75ig:£ 

-r^fe-fe. D><5 t&SJ^iClS^nTI^-g). 
X^y^VX^ 3 3 8 CDjg^T-cD^- 

ftffllTOIl 9fflgid^APCIl 8 CD^ST'CD^iS 

[0 0 6 0] £UK0Cl£«:ig3T.!&<&£. -fei/^>h« 
«1 0 (DftnmttQ btt&ZT I TOll 9CQ<giJffiH: 
TSO, :/7'j/£-7X*3 3©H*»tt-*©ITOBtl 
9©«ffili«:*-ri6tC-abTl»4. f LT. APCl 
1 8©«ffi»ttl TOBtl 9©rtffllCfi[«LTl»4. O 

T&to*>X;/v>ai5#3 4lCttAPC«l 
8 A«#fiE-a-T, ITOll90W#ftl, S Sir CO 
Xy>?ffi#3 4fiX5-;/^7.? 3 3ICcfcoTSton& 
^ItTSS. QEoT. X->->*a5^-3 4«aji*^B#lC 
A*7^7-f h2 5 (H2#I) ^6»©3t3i«aia-r53ta 

[0 0 6 1 ] ^Sg^^lCfelt-S^UgSJi. m3X.U 



(8) 

0 4 tc^-tx . y viH5» 3 4 zytmmm&t Lxm e 

£ J: t> . §8 (C* L/t^HSSlciUt SftSififflSW 
6 4**<tit!l«ff 1 APCSIl 8CQiH£ 

3 4t i Ton 9 1~ tf&w&?z>ytm®m)$.*:WLrttz 

LT«irt i£9£toi±x 

10 [0 0 6 2] T&to*>, H9II*bfc«jfiOj«fl8«© 
«-&CDJ;-5{C, ^77 i'VXi' 5 2CDi|iW^APC^6 
5H±©WMP2l;:-aU ¥BittK:X7yf V*£5 
2©iA5APCl6 5c0iiktca^:oT^-5«'&> lAD^ 

to -tt x 1/ 1 »t n « m m \ 1 1* n t> © © . '> u t t> as <o & 

ttXUrf&Zf/yyf?*? 5 2MPC16 5± 
tC30»*»oTU*pfc», APCI6 5 ©EttlSsi: LT© 

[0 0 6 3] CtotCttLT. H2tC^-r*H!6»*K« 
20 2>m§,&W-Cfc. X.y v>gB#3 4Sr^tt/ L^feXyi? 
gB#3 4©ig Orfcto^, 75y?VX?3 3CDS^5 
APCil 8©ig:i;T©^-i£DKt@^T-£>'lB) *ft5D£ 

htXHit) to tv>S©t, liO^to-B-X 
LTfe^77 3 3MPCI1 8 

[0 0 6 4] fiS0-&to1±XU^i;-&i:« IOC 

h* y h fciSHTfrfflOXy 3 4 <D-«>&«X5 

y>?-7X!> 3 3 (Cl®nTLS3we, i8l7'/^3 

4 vgB#3 4 

iaaatgtoscit&fc^. ccDi^tc. wo^to*xu 

7-7i7VXi7 3 3 -e^7-7^^^ 1 3c7)?gfe*llfejhL 

■d-d. f&v&ib&xi'iz&^mm&mi&tzz.ttfT'Z 

[0 0 6 5] Sfe, *^JPMtC*5^T«> -fe^^>h 
til 0StX?|[5]LE^l 4, 15S*rtt4APCIfi 

1 8*^. ±ffi. TS. flWW^TlC&tAT I TOPI 9 
&c^3 5(CioT^±tCffiton. APCI18C04IAS 

40 I TOll 9KIJ!3 5C±oT»iSntttit&-3T 

Aw^n^APcpi 8c7)ss»^^tceEg-r?>xui7 

hn-T'f ^U-->3 >©|BIHS«tO-Ji**lc|pI»-r* 
[0 0 6 6] Se,IC, APCIlSSfflWc^tCi 

50 ftftj^ian*. mt^-3tzm*<D%)mtfn<bnz>. 
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[0 0 6 7] K±KKWl/fcHiSfi»ffiTtt, 0 2fC^b 

1t£?\z, T*«2©*®»;T«6II3 5*»j«b, -e© 
T&ISI3 5©±(C-fe^>hm@l 0, fftfc>"feAPC 
Ml 8»tfl TOU 9 ftJWfcbfc. L/0>L&**£, C 

l©Sffi£Tffl«t*»Jsfc-r*>C4:fr<, APCI65S 
I TOK6 6*»S)*4-ty^>h«S6 7£TS<£6 

[0 0 6 8] («AgB©$2^KK?tt) 8 511 *58 io 

2 4#. I TOK3 5©*^e.J*«*«i«|jSlf**C4: 
-^©ft!l©#lJ&(4. H2K*Lfcife©IIJ6»»© 

T^tCttLT. -t©8¥SBfciJi9I«*li&T*>. 

[0 0 6 9] 0 2KjKL&«a&BT?H:. -fc^^>h« 
Si O&tfSIHLIEHl 4©j^**i, APCH8tI 
TOI1 9t*5^2I«5j|5tUT^, 05(C 20 
*-r**Jfi»!BTtt, 5l@LiB*S2 4(4. ITOI3 5 

rtfflTIS2 ©*B±lC«»t AP CI 1 8 *l, 
t^/>MSl 0$iM5APCll 8©±B&tf 
«jB©£T*«, 0 2©Syg^ffi©*££l@]«l(C. I TO 

[0 0 7 0] 3llElLSEiBl2 4(4, ->-;M*4©*14;:<£B 
t5fc*f§»Sna<, tot. 5IHll,EiR2 4fcAP 
CK#^*n**£-K:tt, ^©§IHILgB«|2 4©*ffi^ 
^n§^tl:fiItTAPCl(:il/i'HnY>f^ so 

JWEHKfciiHTtt, H5»:^-r«k'5»r, 3IEILI2*2 4 
#1 TOI3 5fc*lt*»6riE*^«»jfi. nt)%APC 
K£-&SfcH«jii:fc^-CH*©T, 310 LBES? 2 4 © 

[0071] mtz, ^■mmmmi.z^xt,, ±if*>b 
««iott. 5»MtiTi&5APcii 8 t&mm 
ityim-c&z, i toii 9 t<D2mm&zmv, 

>hfSl0^Mt5ITO119/!)5APC118© 40 

ir**©*#©tt*fc«fc4JR<t©raB-$\ APC118 
©aB©^lceST'SXU^ hDV-f^|/->3 >© 
|BJB**0»T#, £©fc«>. mffi&<Z>i3lr>ttil£B& 

[0072] (jsr B gM©s 3 mmmm m 1 o (4#» 

WlC#*JKaSB©(fi©HJS^*^lxTt^. die 

*-r«»s«9 o(4. n*3t*«+»fc:**»^tcttsi* 



#>lii#5*f3 , JT&3o 01 114, 01 0©f&£igjB9 

0 e x *m fc» o Tstwf u £*§£©«$ « s-r u&m m 

[0 0 7 3] lioi:*^!, »§Sl9oa«i;^ 
;H 0 OKAy^-f htLT,BS^g»2 5 4 

cticioT^^nT^-s. «fl^^;n o 0(4, m 

1 i ic^-Tct^fc, mmmiztewt swoiffla«2 o o 
<t, -£-©tf®W;:&»-r£«ffiffla«3 o o ta*. 
—y-zMte&mmviim-i 1 4*«jgAsnfc->-;u»i 

(C. d©IWB8rtfc, M*.tfTN (Twisted Nematic) M 
[0 0 7 4] ftiS, ;M*1 1 0(4. Htfffi<B'J*ffi2 0 

ovftmmizm^T^-rnfr-jjom&iz&f&znz 

H*. ^©fc#>, »ft©»A«fc. ^©BBPgK^^Sl 
0(£*3^Tiiik*n 1 2l;iotftJt$nT^5. 
[0 0 7 5] ST. MIflI«2 0 OtC&oTitffifflX 
ffi3 0 0 £©*rfrffi(~(4, SSfflSIiW&fc^ni 

ns2oo <t©*n*]ffi(c(4. ttftox-^aa-r^fc* 

il^>h«ffi3 1 0^J*(6]T*4Y*[^(CMftUT 

2 i o t-t^* > h*s 310 ttfm*\z3zm-?z>m® 

(CiJl^T, P5««»CJ:oT*Sa 1 6 0 KttEjWMllSn 

*«2 0 0^&«0HlUfc2iZ»Ctt. 3t>t62 1 0 
SKifr-f -5fci&©ffi»jffl I C 1 2 2Rtf-fc^> 

310 &mm-?2>fztb<DmW}m i c 1 2 4 a*, -g-n-en 

l^iTf 3£-5(cCOG (Chip On Glass) affile J; 9* 
8Snt^5. £<=>(;:, £©252©?*.. liffl I C 1 
2 4**HSSn*fi«©nMk:tt. FPC (Flexible P 
rinted Circuit) S1S 1 5 0 *IT £ . 
[0 0 7 6] Btffiffl!lSffi2 0 OKJgjfcSftfca^fMi 

2 1 0(4, HI 1 (CiSt^T. y-Ml 1 OdjgAStt 
fc^m^Si^l 1 4^H, #ffiffl««3 0 0 (Cj^fig 
SnfcB»3 5 0©— 38»C*«$nT^4. — SH^ 

3 5 0 ©fffiSs§(4. 0 1 0 (C£HTlEi!jffl I C 1 2 2 ©ttJ 

^iA>y cr&toft. $s«ff) tnnsnxni. 

-f&fc>*3. KSiffl I C 1 2 2(4. SH^3 5 0, 

f 1 1 4W3t>lS2 1 0 <hVi3SSST-3^>m^ 

^*3. mnm i c 1 2 2 

©A^(i!l/\'>^<»:^gC[Hl8SS«T-*-&FPCSSl 5 0 
t©^(4, E*3 6 OlCctDttttSnT^*. 
[0 0 7 7] ^fc, 1¥S«S«3 0 OiZM&Zfltz'ki/ 
^>h«®3 1 0(4, fCSillffl I C 1 2 4©t±5^J 
«A>7 r fC»tt$nT^«. -TtS^*., ffii&ffl I C 1 2 
4(4. "t^^>h*S3 1 0IC-t^^>r-ft^^iSt*lC 
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«»T5iBlli:ftoTV>4. BMffl I C 1 2 4 © 

AftflJA'^tFPCSSl 5 0 tOWtt. 1S3 7 0 

ictojgiftsnx^s. 

[0078] ^s^^;n o oca, 01 lir^sns 

«k3CI)fniitt2S«2 0 0©S*« (T«ct>-6. m<D± 

M) KflKWSl 2 l^&fgSSl 2 3tf«KW-&ft*. $ 

fc. #Bfflis« 3 0 0 ommm «-&*>■&, b©t«) 
3 3^ffifflM«i 3 3««ttt»*&tis. & 

Bll:6i>TU, flXC^ffiffiSKVOB^aiTK 
1X^5. «SfiiJ*«3 0 0»#ffifflij(c«, nSR 

[0079] <m^mi$.>#.\z. jrsi/wh 0 ojc^ 

«2 0 0©»«»Ct5^TBiWr*. HllCSSftSJ: 
as 2 oo©?W:il &*BMSl 2 3Rtf«* 
Si 2 1 *«l60Wt6n*. — »S2 0 0©ftfflf:: 

X, «»o**Hs» MW©JBfiftR?it-r*t*»c, 
[0 0 8 0] 2ZIZ, 3€>fl2 1 0tt^>M 

@3 1 0 ttf&m-rzmmzM&VT. ttttt, ?y 

yfTX? 2 0 2<Dfflnmmz%tmi,T. t>7-7 4)\< 

JBBXtt. R (#) . G (») . B (#) ,CD7J7>-:7^' 
;^:$' 2 0 4ft ^-*&©3S*(C$?)I&X h5-f ^IB^J 
(B12#RR) ta-3t*t), R, G. BCD^Kyh 
©3«TBSjE#»#©1 LX^***. aMBW 

[0 0 8 1] *IC. HI 1 IC33HX. 6 J* -5 ¥ 

S«2 0 5H ^77^?X^2 0 2S^7-7^ 
2 0 4KJ:&I£M£¥S'ft-f 3fc©T'<&9, Z\<D¥- 

fLT, 3* >m®2 1 0<Dmm\Z\t, iHU-fSFtl* 
£fi££BB|6]^2 0 8*WSntl>5. COEIpI 
I2 0 8ICI1 «®ffl"JSS3 0 0 tlAD^t?1±^HfrlCR)T 

Xi7 2 0 2 . )15> 2 0 4#.lWS{b§l2 0 5 

te, ^fflMTIWlTS?.^^, ^— Mil 1 0© 

[0 0 8 2] «HT, WSfflJSffi 3 0 0 ©PsKKOt^X 

ia^-rs. a«3 o oo^isictt. fiffigfii 3 3&# 

«3tt«l 3 1 a<ft59W*e>ft£. I«3OO0|*5 

3)J5MSnTl»5. £©Ti&Bl3 0 3©^ffi(Cli. $ 
&K. g»tt*t«4L-TOfi»/^->3 1 2itl 
»ft«!llttUX©aW»«gl3 1 4i^«i&nfc*tt 

<Dtt/*>hnm3 1 0 nxir»*. as 

3 0 0 ©Affile TlfeK 3 0 3£Rtt-2>©(i. SS3 0 0 



/<? 

©affifc»jS3tt*E9t/t*->3 1 2(D®m&Zfa.t 
$-fr5fcg>X&5. 

[0 0 8 3] Slt/^->3 1 2 tt, «R|A«A 
PC«*>SjS?>, ift®<!«S2 0 0©«*»6AWUfc3tt 
£EfcfLT. Stf tuffiffiijas 2 0 0 KSTfcftfrffii^S 
na. coir. Etf/t*— > 3 1 2 a, 

©fcfetCte, R*tA'*->3 1 2£, »*SflE, ig{£© 
&-5>®fc^f>rf 3©ft^£Lt^ 0 
10 [0 0 8 4] Mifl3 141t S«/t^->3 12 
«kDt)-|lI0l£<. ftfcttfctt, g|t/^->3 12* 

^iwtuLfciy v8B#3 4, ?t£t>*>m®m!*&Tm 

13 0 3{r^f ScfcSKPf&SnX^S. ZL(Dtztb, K 
ttrt*->3 1 2©«ffitej§HJ3l«§«3 1 4T^4l:I 
btlSOT, **«»ffiXttS»/'«^->3 1 2*<nas 

SE#3 4 tt, SB9!gg2 5*^tiJ#tLfc7tSSjaS-&X 
Ml 6 0^<i«. Tfcfo-&ftiSifl«*£LXfeffl 

20 [0 0 8 5] %.\Z, ±.?*>bnM3 1 0©Sffl±lC& 
««3 0 7*«»lt6n-S. CCD««K3 0 7«. 
T i02§l;<t^TMSnx, Rftf/^->3 12i 
iS9i*mi8l3 1 4t$W:t^>hW3 1 0 &ft 

anfcfeoftiit, *rfijfc#©3t«:£<E»$ii:* 

it^lffln. IT> §H3 0 7CDSit:ll # 
'J-f 5 F*j&»&fc4ElS]«t3 o 8«$nn^. a 
43, £©B|S]BI3 0 8 Ktt. fffifflSS2 0 0 iWSHW 
1S3 0 0 i*l£D^t5-e-^SiIt3. HfT^075(^iC7t*> 

cfmmwmznz. nmmmm.3 o oosiitya 

so -feXtCO^XOift9!«. ffiliLt. BB^3 5 0. 3 6 0, 
3 7 0 *lttMUfc«fr4. 

[0 0 8 6] <->-;u»ifi«>^c»c. »jiA**;n o o 
o^s, is-Mti i o ds^s n-sffijwoia^jct?^ 

X, Ull 1©I5A\ II 1 2 £fc#HBLXt&9]-r-5o CC 
T% 012 tt. ^KSS«ifi^<75l¥aB^«iS^^-r¥®0 

[0 0 8 7] cne>cD@ic^$n^<t^tc, Wffifiijss 

2 0 0 (C*5^-5=i ; E>«ffi2 1 Oli. 1 10*s 

40 tC&oTfci:, 12^3 5 0 5Mt41Witl3 5 4 

ft nt>tS2 l OKttftTSJ:^!;:, ->-;i/«i l 
0*»»fiK$ft4««*XJSKSnx^*. ZOtztb, -> 
-Ml l 0<ptc. x^— ^**fefe^«o««ttfeT 

1 1 4*a«jaw#x»»s-a-st. n^&>m@2 1 o 

tjg^^«K3 5 4 ift ^S^ftttfe^l 14^U 

[0 0 8 8] Ei3 5 0ll ±iEbfcJ:olC, 

3t>fl2 1 0 t^iftffl I C 1 2 2<0lhtlMrt>7t 
<Dm£m55.mzfem-?2>b<DT&r>T. gWI4Ill3 
50 5 2 iSWll3 5 4i^ai$ntfc«XSI). ; 
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ffl^, Ktt&mmm 3 5 2 «, SM/^->3 12t 

swat <ot 3 5 4B, mmmmm 3 1 4 t m-ommm 

£, £ttttg*IBl3 5 2 «fc»Jfc-|Hl9j£<, A^WtC 
tt. 3 5 2*6 H*HJUfcl7 STOfl-tfT 

«lflt3 0 3K8rr-&«k5K, 

•5. fcffu ;u# 1 1 otfMj&znzmmznt. m 
1 ltc^sn^j;^^. sittt*ii3 5 2«iisn 

«\ Stttt#«K 3 5 2(t ->-;l4* 1 1 0 (DMtfim® 
[0 0 8 9] El 1 \Z&tt?>mnWl$L? 1 1 4 CD 

*>«J:5tc, ->-;i4*i 1 o©«*iR»c**©*«tta^ 

1 1 4*«5>yAtCE5IJ-r««l*t*«. 
[0 0 9 0] <ffi»jffl I C©^I«iRlfF P CSffiCD 
«^««Oifi»>ttlr»T. #®<B'JS1£3 0 0(D5^, gg 
1BIC 1 2 2, 1 2 4^gStl5f«^. FPCS 

«i 5 o^s^an*««<oifi»fcr5^TKwr*. 0 
13a, ^ne.<o«i*tc*tta*j«Sr. l 
T^tiiiT*^. Hi4tt. mmm 1 c 1 2 

ft*, ±iibfcJ;p{c < #S{|iJSfi3 0 0 Ktt. ±if* 
>Mfi3 10COli!i>, fi«3 5 0, 3 6 0£>J;tf37 
0*«Rtt6tl**<. dTH ^gjffl I C 1 2 2KHS 
T-5iH^3 5 0, 3 6 0 £W:i:oTIftBJ3T£. 

[0091] cnewatc^ansj^tc, &»i 

ffl I C 1 2 2*?>ai^$tl-Sa ; E>m^Sr3 ; E>m@2 
1 0 £T{ftSSt"«>fc#CDEiJ8 3 5 Oli, ±jZBUfc«fc'3 
tC. RWlitl 3 5 2 £39];»tt0t 3 54i SrSl t 
fcfeQT&Sftt. iBibffl I C 1 2 2^8Sn5S«T 
tt. 01 3(C^T<t3(C> R«tt«*Ji3 5 2 

nrc, s?i**b(3 5 4o*t^TM. tn^-rn 

tf. SWtt«ti3 5 2 tt. igffcffl I C 1 2 2 <hcDjg£ 

[0 0 9 2] FPC1S 1 5 0 7i^#t*&$n-5# 

a«^£fgl!jffl I C 1 2 2 ST'«*&-r^)fca6»gE^3 6 

on. n«K:. Kmammm3 6 2 tmmmnm3 6 4 

tZmmLtzb<DT'$>Z>. Z<Dot>. S#ttlll3 6 
2tt, R»/X*->3 1 2^5Wt«ll3 5 2 4H- 

#113 6 411 1^1^3 1 4. 3 5 4tB-COS 
£fcH4igmigl3 6 2 iDfc-lHlOJ^, RWtt 
«1I3 6 2*6ti*.aib^X->v^^T%K3 0 3 

e«I3 6 o©?*.. mmm i c 1 2 2*ig$n5i« 
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^#BS) Tftt. 5»ttltl3 6 2*«»tt6n-rK, 3 

*«K3 6 4(1 fgibffl I C 1 2 2 tO»^»»RtfF 
PCMl 5 0£©tt£«#*»ttT»l*aftT^*. 
[0 0 9 3] ^©±5^113 5 0, 3 6 0tC**LT, 
IKftiffl I C 1 2 2 PUtf&a.k'SKUTCOG^g 
3*1*. S-T, I C 1 2 2cT)-ffilC 

■5 fctt. ^-n^-'n. (Au) 4sa» 

10 6&M>^12 9a, 12 9b*«fftM$nTH 

[0094] fix, ^o^p/^ie^Tffla^ton 

*. -TfcfrS. ill:, «fflfi««3 0 0 (C&oTggl!) 

« 1 c 1 2 2 ^g^ns^tMi:, x*+->^t^ 

1 3 0 1 3 4 ^i^-tC^ita-tt 

*tt#«K*«, «tt»j£iB£T«Kl/fcBl&/IJ I C 1 2 
2ifMli3 0 0tT»^tl5. SS3IC. KKlffl 

ic.122*!, a n&afc, mmm^^mmm 
20 *^bTtfffl(Bij»«3 0 0 jcuoje • mmznz. ;ni; 

<fc D , ISftffl I C 1 2 2CD?*>. □ ; E>i^5Mtl> 
tB^jfBiJA^T'l 2 9ali SH^3 5 0 £$tf3£T&3§nji» 
m^3 5 4(C. £&. FPClfil 5 0*^©«^SrA 
2 9 bli. £&3 6 0&tttj$-r& 

»9i#«iii3 6 4 tc, ^-n^-'n, $*# 1 3 o #o>mn 

1 3 4 £^LTtt^«tCjg^£n& H ttttZ. 

;©S, i 3 o tt, ffiDjffl i c i 2 2 ©«ffipjs£ 
ta^cti'^-5. 

so [0 0 9 5] fcfc. ICTIl igtdffl I C 1 2 2 tcHljg 

•r-5gE^35o, 3 6 o&mizt^Tmwhrztf. mm 
ffl i c i 2 4izmM-n>±if^>hmm3 1 osc?fp 
csfii 5 o*6«iesn*fta^*e»ffl i c 1 2 
4*T«*&f*fc*s>©e»3 7 ofc^^Tt), -tn-^n 

SI 3{C*ViTjg3III»T*anS«t-5lC, iB^3 5 0, 
3 6 0 t|S|«tt»*ttt-3T^*. 

[0096] -r^ct)^, mmm 1 c 1 2 4*?>m^an 
s-fe^^>hfi^*^-r-5^*c7)-fe^^>hmS3 1 

0«, ±^LfcJ:5IC, S*f/^->3 1 2 ti8BJ3«tt 
40 ^3 1 4t*i«i4nfc«)Si:aoTU5ilt. ^»ffl I 

c 1 2 4**sgS3ns*wma. sw/x^->3 1 2*» 
Rtt^n-rtc, mmmm3 1 2©*t«toTi»*. m« 

TtlH. RW/^->3 1 2li, ^ibffl IC1 24ico 
[0 0 9 7] iit, FPCSSl'5 0*»6»ftlSSn*ft 

mmnzmmm 1 c 1 2 4ST'tt*&-r^>fc*©E^3 7 

Ott, pqflllc. E»tt3HMt3 7 2 t»9J**B!3 7 4 
113 7 2IJ, 5M/^->3 1 2^>SWt4#«H3 5 

so 2, 3 6 2 tm-<Dmmm&/t5'-->ifLtz*><DT'& 
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5. 3 7 4(1 SHJ«m^3 14.3 

5 4. 3 6 4<h(SI-W««H$r. K£M£3lttJll 3 7 2 J: 

0 IU?)Jt£< , 5Stttill3 7 2*»6tt*ffibfcX 

LTzWZ&Z. {IU 82*13 7 0©5%, ffifdffl I C 

1 2 4*s^Sn«I*RtfFPC«*l 5 0 

iiii3 7 4»iaotw. simrntf. gate- 

WB1I3 7 214, Kiftffl I C 1 2 4 £©«£gB2\fttfF 
P CSffi 1 5 0 £©S£»a-«r»ttT»j5fcShTlr>*. 
[0 0 9 8] ^-LT. i!CJ:5ftt^>htl3 1 
0. 12*13 7 0C#lT, SEWffl I C 1 2 414. iEKiffl 
I C 1 2 2 **tt*«**^UT»ilESn* 
HtlCft-S. 

[0 0 9 9] Sfc, 8BfS3 6 0. 3 7 0 K*fLT. FP 

K^fflt^tlS. ^niCiD. FPCSfil 5 OK*l> 
T. ajeu-f 5 F0J:3tt£# l 5 2K:»Adn^EMi 
5 4 (4. ISi3 6 0 *ill£-r«a91*ttll 3 6 4 Rtf S3 
S3 7 0*i«t48«IlR3 7 4C»l, ^"tVf 

n. &*# i 4 o tpawttttt? i 4 4 ^^bxmaw 

[0 10 0] <Sig^P-fe7.>CC:T', ±i£U&J*fiA 

ICOUT. 0 1 5 ^#P.LTi5JBJ1--5. ft*. Jl^T 
14. 3 ; E>ll2 10i;t^^>Mi3 10i:*55i 

015 (a) tC^$n^>J;5(C. lS3 0 0©Wiffi 
Ta 2 0 5 -^S i 0 2 f^XAy?iJ >^*('<tD 
*«LT, TM3 0 3^Mt5. «lr»T. 0 15 
(b) \Z7n2nz>£o\z. &m#£tzte&*±f8.ftft 

%ix.Mft(Dmmm3 1 2' >^<*K«tt)j* 
Bt-r*. i©ifi3i2' tLtii mz.it, mmtt 

T-9 8XS«©«(Ag)©»f A»fc:a*(P t) • KCu) 

[0101] jgtl^T. 015 (c) (C^Sn^cfcolC. 
itl3 12' £. 7*h'JV^77-<ftfRtflyf 

HSW/t?->3 1 2tL. a^ffi«^HC*5tr»T»4R» 
fiif!3 5 2, 3 6 2. 3 7 2 m. 
[0 10 2] ^£Dt, 015 (d) \Z7ji2?lZ>J:o\Z. 
ITOft^otitI3 14' £. 7>Ky9V>!fm 
KiOfifcSIT-S. ■€■ IT. 015 (e) IC^£n-S><fc5 
IC. *fi3 14' Sr. 7* HJ 7 4f5:7-ffif|?fttfx 

t»TJ4aM*«Bt3 1 4tU *^M«^lC*5UTf4a 
93««^3 5 4. 3 6 4. 3 7 4 tt5. CKDJR. 
/W-/3 12, 6WM11I3 5 2. 3 6 2. 3 7 
2*««mb*^«t5lC. 1^113 1 4. 3 5 4. 3 
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6 4. 3 7 4©Jii^gBfl\ vSB#3 4#T 

*Bi3 o 3icft-r*«t5t-r*. nnicio. iti3 

I 4' <Ofi£BI«Ktt, Slt/^->3 1 2, £M14*f* 
13 5 2, 3 6 2. 3 7 2 ©Sffi^SUi Lftl^©T. £ 

II 6 0tR»;^->3 1 2i©Mfc:tt, S9J#«IK 
3 1 4*»^ffi-r*«T, R*f/^->3 1 2A»53F«« 

[0103] ft*. z.n^m(ommiz-o^xit. 0** 

3 0 7, Efal!Sl3 0 8&MmzMf$.V. ^KSEr&]^3 0 

S3oot, isi«iiciBi*i])i2 0 8 izy\d>ifmm^mv 
7cwsfflSffi2 0 ots. *«tte^i 1 4&mmzft 

[0 10 4] ^(C. *SStCjfi^«ffifCbT. ->-;M*i 

1 OWWPgC^lC^Sl 6 0S?gT-r-5>. fit, Sffi 
trR-rctT, /^^4#l:«!ll6 0ilsitASn, d 

a»wpw»*i*±«i 1 2t**±t*. -© 

20 fg, ±a>tfcJ;^{C, IKEbffl I C 1 2 2, 1 2 4*±Df 
FPCSSl 5 0^gfl>iiT', 01OtC*$n-g> 
i^/ill/WH 0 0 tft-5. 

[0105] <a*idf^*>^c, z,cD&ots.ffimz& 

"f, ±jSbfc|g|ijffl I C 1 2 2 14. 3^:>mffi2 1 0© 

BUrT*-*. I C 1 2 4(4. SiR«ffi**BlJn3 

tlfea^e>«@2 1 0Cttlt5«SKy h lfT»©« 

30 ii3io^mnt*n«t5. 3 ; e> 
ti2 1 oso:t^/> h*ffi3 1 0 tT-efiwznzm 

Etmz&nT, a»iB*»C*lt-5«ai 6 0©El6jttS8 
!}'«*Hyh»l:^Sn«. C^T. Hlll:i^ 
T. «3te« 1 2 1 RtffitBMlS 

Htl®{8ll»ffi2 0 0— *7 — ^-f.fl'* 2 0 4-at^i 

2 1 0-fgHl 6 0^-fe^*>hW£3 1 Ot^SSgS 
ft«TE»/t*->3 1 2tCSiJ3gU C^T-SWLT. 
^•*fc»»*»»K:ifl!*. tot. SftSK:* 1^X14. n 

40 t>mg2 1 0 t±^^y hn&3 1 0 t&fflizwmz 

ftfc«EE^C«tO*ai 6 0 ©El6]tt**«*fl:-r* c t 
KJcoT. fl-ft©^, S»/t3'->3 1 2©£M&. 

[0 10 6] ft*. g»»:*^T. (SiSftfiH Cfftfr 
^. flffefiH) ©7^14. S«/^->3 1 2T-£#rr5fi£ 
^titStLT. f©±ll;fiit5r#I3 0 7T'SW 

■r-5fi£»*^<ft^. c<D£ott®mm3 0 7 $-^it^> 

sai4*w®0T-*^„ -Tftt)^. ^^^trSWtt/i^ 
50 ->3 1 2©fefi/gW*(D^ttti. 01 6lC^£n-£> 



2002-31 1449 (P2002-31 1449A) 



23 

Ttt, S*f/^->3 1 2TRStSn*J*»t:Jt«b 
T. ftiI3 0 7f£W3n5)«»6*< H. ttftH 
13 0 7 iR»^->3 1 2 £<£0H*-fc£it3fcl;:<tfe 

[0 10 7] HI 1 ICfc^T. tfffiffl'JSffi3 0 0 

1 3 3&mzz\t-?, BfJB©(i3t««tttO, 4 6IC. 
«Mffltt1S3 0 0-Xyi?»3 4-ty/>htl3 1 
0-«iil 6 0-3€>Si2 1 0 -WSffliJSIS 2 0 0 
-«#*2 0 1 fc^3e»fc«T«fc#*fctitftt-*. 

>M13 i o tcoraKWinSft&WEScj-.DS'iii 

4SrSjgLfc7l£0 5^. 1 2 1 Srilil LTgii&W 

tl-5 Z\£\Zti2>. 
[0 10 8] *£ffltfgffi£ff£«-il&B-? 

3 1 2K, iXI^^»tt?.^f^ffl^TU 

H*»*Ttt. 3^«ffi3 1 0 &ttj£-*-£**JI3 1 
2' *jSKl,fc«K:tt, S»/^->3 12©«ffl^ 

tt^sureffi^flFftbftir^T. s«/^->3 i 
[0109] s/c. o o ictst-tensa^ 

>fg2 1 Ott, W*tttt^l 1 4R[)!E^3 5 0^ 
LTtfBB«S*3 0 0tc3l€rHJ&n. 6B&3 6 

0 lC<t DiBSlffl I C 1 2 4 ©*SM^Ojfi^*T?l#(Hl 
SftTi»*©T, *Hlfi»J8-Ctt, mSEvh'J^xST- 

*-5ii ! b^*»toe.-r. FPcs«i5ot©g^)tB 
[oiio] -t^^>h«@3 1 ota. 39j*« 

R3 1 4<h. **#Xtt**±J«»d:r*«^#«^e. 
^55»/^->3 1 2i^aiLfcMt&oTl>5 

Ei3 5 0. 3 6 0. 3 7 011 ftlftlSiStl 3 
54, 364, 3 7 4 t, ES*A*->3 1 2 £H— 3* 
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mmfrt>t£z&.%i&mn&3 5 2, 3 6 2, 37 2t* 

-5c 

[0111] ttfc, F P Cffig 150* I C 1 

2 2(DA^fflljA*>'7°IC5-2.^T"CDE^3 6 0 IZit. 3t 
>m^*«*&f -SlKlbffl 1 C 1 2 2 0««7< 

^SBBt«, B*3 7 0 £JtRlsTftt>. Z.(DTztb. B2*i 

3 6 0 «BEI*TKJ-*iJ»££t«-r 

W-*E»3 6 0t*H ffllf tC£DMnte*H<=>nT^ 

[0 112] -fe^^>h«ffi3 1 0©55> iKift 

ffllCl 2 4j&nfeS£tt*«ttTtt. SttA^->3 1 

2 *«Ktt sn-rn. mmmmm3 1 4®*iSoT^ 

-So Sfc, E*3 5 0©55. y-Wll 10mn 
iZLtKfcfcfctfRWBftffl I C 1 2 2^83n4fi 

i3 5 4ffl*t6oTH5. 
20 [0 1 1 3] IWItitC, SHIS3 6 0<Dot>, ffiftffl I C 1 

2 2*>sssn«s«atfFPcs«i so^sn 
sNtt««M3 6 2&mt&tvrtz* mm 

mnM3 6 4<Dfr£U-oT^Z>. KH3 7 0©5 

■6, iiiffl i c i 2 4*i*g$n5®«a^F p css 

1 5 0!W*^n4l«Ttt, Rtttt*«l«3 7 2**1$ 
»*&ftffc. jS9ii**lR3 7 4CD*.£&T3T(^*. 

[oi 14] «±coj;5tcffla-rs©(i, ms&^m 
mmz>Ktf%<DT\ *n&mj]&nat>z>&ftizmii2><D 

&mnmtf&m**>mmi>TL3i5vim&tf$>z>. tz 
[0115] \£±.\zmn\stz&o\z. ^■mmmmx-it. 

40 @1 2KS"r«fc3K. -fe^*>h«ffi3 1 O^^fiTTS 
liit!3 14»I 7 y^3 4, tftt)%fi»/^ 
->3 1 2tf#ttLfclr>j^«#d«a»£|SI2 0 2©^SS 

L, R«/t^->3 1 2««K»**^C3tR»« 

[oi i6] z.<D&o\z. ^mmmmT'it. XBLMmm 
<Dnm\z&m?z>mwmnm3 1 4©iyi , «»3 4« 

50 T, E«/1*->3 1 2<hi!l^2 0 2<Dmmte&W 
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t>, ^otni*«xy/»»3 4©iii^-ffiBJU*iT&ft 
[0117] (js B a B ssw^ 4 nmwm m i o tc^u 

fcHJg^ffi-C«, n^>*®2 1 0£|g»jffl I C 1 2 2 

(c^ot^Kil. -fe^*> h@ffi3 i o zmmm i c i 

2 4»C<toT«»-r««lJ«tUfc. #5&9Jtt;i©,fcSfc 
#lf&{cEg£n-f. 0 1 7 tC7f;£n3J;?K, a 

*>«I2 1 0Rtf'fcd/*> h»H3 1 0©PS#& 1 5=- 
yT'ftLfcK^'f A'l C 1 2 6tcJ;oTSE»rr?>«J&© 

[0 118] 01 7»C^$n*«ftS«l 9 OTH, W 
SfflS«2 0 0!C3^E>m®2 1 0*tX*|6](C«|gc*3i 

ITSS^, l^ca ; E>ii2 1 0 ^- 

zmznTmrnm i c i 2 6tcs^$nT^-5^tci5^ 

Til 0«fSSSfi9 0 tffljtUTI^S. 
[0119] igfljffl I C 1 2 6 II, 010 ©*£liSS 9 
OtCiJtt^igffilffl I C 1 2 2St/l 2 4^1f77 P ftL 
fcfc©Tfc5. £©/tS£>. ffil&ffl I C 1 2 6 OOtB^J^iJ 
«, -fe^/>h«ffi3 1 OOli^. IE^3 5 0^11 

at>ti2ioi;t)Msnx^. fpci 
fii5oii. nsumss (0^*»&) A^eiiffl 1 c 1 2 

6£$IJP-T5fci$!>c7)m^#£. §2*13 6 0 (3 7 0) £ 

[0 12 0] udT, igffjffi I C 1 2 6**m6an*« 
«©£&©*Jg5#JfciE*SW7'} hlC^HTIttB^TSo 

-5. ;r©0(C;r; 5 fc. ty/>Mg3 1 0 

«, mmm i c 1 2 6otu*«i*>5t:yf4>tt*sn 

T. **««*-C5l#EISnT^*O^U, iEI£3 5 
0^b3 : t>il2 1 O^T'lCOUTtt. ISibffl I C 1 

«ELfc«, 9 0° ro^STBfiTSt^tCt^^Tm* 

[0121] mm 3 5 0 j&t. ^tbffl 1 c 1 2 6 ©maw 

X^-Xfc>6Tabf), C©«t£;W£^i:, -^nffttl 

ffl 1 c 1 2 6©tt)*;<B!iA>:/£fiegg3 5 0 ircoGSffi 

KiO&^TSfcifclCte. &-5@g©fc!-.y^<&MT-& 
-Sfcfe. ^ibffl I C 1 2 6c7Dft^ffi^lCO^TIi, 
fc?*y^£&*:LT^*©T&£. 
[0 12 2] 01 7IC^$n-5jg H lgMl 9 OIC 
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sin ; E>ii2 1 6*M-ii-*A»&o*§ifrm-r«^ 

[0 12 3] 01 9tc^$n5<fc?l;:, fgUjffl I 

c**ft/^*;n 0 0 cngL^t^'f ynfeigfflnj^ 

T^t)^, ^©0lC^$n^>^HgS2 9 0T 
tt, BMJH IC12 6*'7U yttyfmm&mfc&Q 
FPClfil5 0l:^8$niW. fciS. TAB (Ta 
pe Automated Bonding) Sft^ffl^T, IKIftffl I C 1 2 
10 6 S^C'f >t-'«J- KT*>T-f mm 
n*)ll 0 0 ttt-t©7^^-'J-HTS5^-r**ritt 
Itfc^K fflU £©£5&18j&Tti, 

^stc^nx, f p cm 1 5 o to&m&mmm-? 

Z>Zt\Zt±2>. 

m&mw<D&smmMm) 01 1 iz^rmikmms 0 
tc^oTtt. s^M^e.^5T«!i3 0 3 tLxmm 

-f, I T O^ S n 2 O 3 f i fcflffl^ffl ; 

20 tt«»*fflt»fcHjfi»ffi»c"3t»T»wr«. -© 

$ffl»gffi£ffi*»ji£tltt. ^SMtcti, 0 1 0 iz^-r 

[0124] 0 2 0 tt. Jl&B 3 9 

0©^S/1*;H 0 0©HifiK£, X*(6]tC«ioT«»fL 

ffl'JS« 3 0 0©9^, IgSlffl IC12 2Stfl24^ 

8sn«i«^. fpcssi 5 o*»*^sn*ffl«© 

30 [0 12 5] ^ne,©0JC4o^T, TflfiM3 0 3ti. K 
lttt««KtbT©S»/1^->3 1 2-*>, £#ttt3£* 
13 5 2. 3 6 2, 3 7 2 ©&«tt£[^£ i±3fci6tC 

&ttsn*,6T0i i ©ns6j&&£H«-e&£**, it 

0tSn 2 0 3 t t>o tf3teSS«s 

[0 12 6] C©Tit!!^3 0 3(2, ftiM - * «k 5 £, j§ 
9MSWBI3 14, 3 5 4, 3 6 4, 3 7 4 tl^-^P-t 

40 [0127] *njfi»j8t:Hr4«)«±©»a*»aic 

^,n«, * IK, -fe^*>hm®3 1 0 (C&oTte, 0 

2 OKSSns.fc'JK:, KWvt*->3 1 2#, TifcSI 

3 0 3«tj§^#*^3 1 4<h(rJ;oT-9->K<-y^$ 

n. ftfc^o, aw#iiM3 i 4©5^, 

3 1 2^e.fi*aiLfcx>y->*^3 4, T&toSEIIMB 
T16K3 0 31C^-r-5)<fc-5IC^fiKan-2)o d©fe 
-fe^^> h^ffi3 1 0«, ^«tt^lC.j:oT^fiE$ 

n^TH6H3 0 3<h. s«/^->3i2t, mmmm 
m3 i 4tzmmzmm\,tz3mmmtti.z. mv. s 

so &t/1*->3 1 2t±. 02 1 (Dm&mT'TfiZtlZJiO 
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k, mwim i c 1 2 4\z$>wz>\x,iimrt>zfi 29 at 
3 cjgricsnT^*. xy 

[0128] ifctC. $ 2 ggliffl I C 1 2 2 ©iij^ffiij 
A>yi2 9aA^. 3t>ti2 1 0 <!:©$^g|$#£ 
T'9l#[H]^tl?.BB^3 5 OlC&oTte. 02ORtf02 

n^snsi^c, s»ttsti3 5 2*5 > Twm3 
fc&fr-o, mmmmm3 5 4©5^> siftt«ti3 5 

2fre>\*frthl,tzX.yi?Wfttf. TifeB£3 0 3 KSrf* 
iSKEMSSft*. Z.<Dtz#>, Ei»3 5 0». T«3 
03t. S«tt«fl3 5 2 t > aqgaittlR 3 5 4 £ £ 
JBSfcUBbfe 3 11**6 Z<Do*>. 
113 5 211 ittttfl 14^lfe3t>tl2 
1 0 i (i2 0 #BB) S^ggKlffl I C 1 2 2 

fc*»t*tti*ffl!lA>7 r 4:OS5^fB» (H 2 1 #fig) £® 

[0 12 9] iWC, SS3 1C, FPC1S1 5 0 £(Z>$tt 

iffi^frzmmm i c 1 2 2©A#{BflA*>7 i 'i 2 9 b^r* 

5l*lHlSnSIBiS3 6 OCfeotlt 02 1lc^$n<5 
cfc o K. SWttifl 3 6 2 ifi, TiftBl 3 0 3 1 3«i 
mWk3 6 4£fc£oTi3->F-1'y3 1 £n, ftfcrt^. 3 

TOti3 6 4«^^, swit«ii3 6 2^e>«*m 

n-S. ZOtztb, K8g3 6 0ia. T%P3 0 3 i:, Kit 

ttiti3 6 2 t, s^^«)«3 6 4tz\mmzmmv 

tt. mm&liLj-l 4 4£^LfcFPC»£l 5 0 twit 
£«fl-&tfB»flJ I C 1 2 2fc*tt*A*«A>^l 2 

[0 13 0] $4 FPCS1S1 5 0 £(D&Wi 

mrfrzwabm i c 1 2 4cA**/oyi 2 9 b$t 

?l#(U$n-5)g2^3 7 0 KfcoTtt. H2 1 <Dfi5tt#tC 
^^n^>J:^tC. g»Hfil3 7 2^. TW3 0 3 
t2Wi«R3 7 4tCJ:^T*>l s 'f Stl, 
J&O. S9!*«R3 7 4(0^*,, SMtt»ti3 7 2* 

&a*mbfcxy^au»««. t*«3 o 3\z&tz>&o 

IZMl&ZftZ. ZLcDtcBb. gfligg3 7 Of*. TM3 0 3 
t. £Wttigm8l3 7 2 £, aH^ag«^3 7 4i$It 

icamufc 3 £©e>-£. swti^an 

3 7 211 ifMf 1 4 4^lfcFPClffil 5 0 
b<D»&to#BiZfmWim I C 1 2 4KiS»*SA#«A> 

[0131] S2 o&#0 2 i ic&o-oa. mm 

fflIC1 2 2, 1 2 4S)^^FPClfil 50<t 

©»^w»T?»a. TifeK3 0 3i, mmmnm3 1 4. 

3 5 4. 3 6 4. 3 7 4iffl2Ii/5oTW^, dtl 
[0 13 2] Sfc. **H*ttlC*V>T. Tife^3 0 3 
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tt. ¥®WKJ1.T, 1^113 1 4, 3 5 4, 3 6 

4. 3 7 4iH-Mtft4. z.(Dtctb, *mm&m\z 

fc5fe©*tt»lB©»£imi;K:fc*. 02OfC^ 

*-*i«M«ic«*«a/t*;i'i o oic*t>T, mmm 

[0 13 3] <©igya-t7,>^ir. 0 2 ofc^r«a 
/wnoo©»iynt7, mz. nm&munwtm 

2 2 (a) USSnSi^lI, M3OO0ffitI 
(C. I TO*S n 2 O 3*tt^fci*lft»«»tX 
AW$ M J>^fc£fcJ:D*fM*LT, Til3 0 3' £Jg 

j*-r*. at^T. 022 (b) c^snsj^c mm 

^y^U>y«fc±0*«"J-«. ^43. ^©J»««3 1 
2' (CO^Tta. 01 1 ©Ji£ilfi«9 0©»££P>]«© 
t> © ^ m ^ & £ <t ifi T- # -5 o 
[0 13 4] tttiT. 02 2 (c) iC^n&J^iC. 
20 T1I3 0 3' lC^fi£$ tlfc^mS 3 1 2 ' ©#.£, -7 

S»A^->3 1 2«Sft, ^®«*1-Tfa. 5» 
ttili3 5 2, 3 6 2, 3 7 2jW*j&£tl«. 
[0 13 5] lit, #«Kft#lT-£>&Ttfe3 0 3 ' 

t. -&^t*$)€)«*«3 1 2' tru a*?jt*««it-r 

*OT. PSffllCia. Tife^3 0 3' J; 9 fcajf|jf 3 i 
2' ©**iX^5 L >y$naii©T, l^I-yf>f 
*ttfflt>fttf, 1113 1 2' ©^jgiRMlCX-y?- 

ymt Lxta, aaitT"j>^ (54%) , » 

t (3 3X) , «t (0. 6%) , Ssfe**tr5fi^ 

[0 13 6] C©^, 02 2 (d) iZ^2nZ>£o\Z, 
ITOf©ilI3 14' X/1^^'J >^#ICctO 
fi)c§|-f£o -€-LT, 02 2 (e) IC^Sn^J: 5 C, T 
ii3 0 3' i#ti3 14' 7*h'JV^77 

L. 3 0 3 j§HJ*$«H 3 1 4 t LTMtfLT 

40 S. cntCJ:0, t^>Ml3 10*«Stl4I 
tfcfc*. ft*5. S*«*niC*l»Ttt, Tife^3 0 
3* £Tifel«3 0 3ilT. Sfe. li§3 14' 
^1113 5 4, 3 6 4. 3 7 4iLT, ^n^n/t^ 
— - >^'-r-5 t , itllCiD. ES3 5 0, 3 6 0, 3 7 
0tfBtfL2tlZ>Z.t\ZUZ„ 

[0 13 7] ZZT\ ii#ti3 1 4, 3 5 4. 3 6 
4, 3 7 4StTrifiI3 0 3^. g«/^->3 12^ 
5»tt«fl3 5 2, 3 6 2, 3 7 2 J; 0 fe-H 0 
</t^-->i/-r«»<h. i8W*«8lo5'fe. fi»/^- 
so >*KftMt#Mto> 6 tt*lil U fcx >?«»jl«Ti61W 3 
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[0 13 8] ft*. JHUJlRKfTtonSjaStt. Ell 5 

HBI3 0 7. R|S]|«3 0 8£JB#K»fi)tU SSE« 
3 0 8K9£>f»ffl*Mrt-. tfS8ft£tii3 0 

flJS}£2 0 0 <?;£. Wttttfl 1 4£a«fc:#tt3-fr 

t^!ii:i/T, ->-;uwi i o©MP^icj^fti 6 o 

ih» 1 1 2T»ikT5. ftT, ffiidffl I C 1 2 2, 1 
2 4ROTPC1S1 5 OSiSTSItT, ilOt 

**n*i^as»S8tra*a:»ftA*;n o o tfc*. 

[0 13 9] 0 2 Ofc*T*HJfi»»fC±ntf. 
#*»6l«*K»/^->3 1 2, I«ttlli3 5 2, 
3 6 2. 3 7 2*i, ^tl^tl. jgW^mBS 314, 35 
4. 3 6 4, 3 7 4lCj;oT5t£{;:Sfc>n, ft*7^0. 

[0 14 0] Sit, m 2 0 ©jgJS»SBTtt. T16K3 0 
Zyi'Iill SBM1I3 1 4, 3 5 4. 3 6 4, 3 

7 4tmmznz,<DX\ mi i<Dmmmmtttn&Lxzf 

[0 14 1] SSlC. H2 0©3IM»»T?tt» SE^eta 
t^T^TS. ft*. ffi©f^ffl^*<Ct5^T«, Ell lffl 

[0142] mn,mw<DWi 6 mi&Bm) sx±izmw l 

X-f y^>^i!fT£^T& H e B £iK»rr-5 7i7 5V 
•5. 

[0143] ft*. **ffi^§8T-«, yvy-scim^o 

-«£UT2Wfg©flgft* : pe*-5TFD (Thin Fi 1 
med Diode : «^^-f*-K) Srffl^^d t\ZTZ. £ 
fc, MBttlctt. Site 

2 3li. *nmMmz&Z>&ihrt*MzMLT> R, 
G, B©&felC#J&^£3:3©^Ky H©*i:OI;:<fc 



(16) 

30 

fc. El 2 4H, 0 2 3 tC*tt6 I I - 1 I ^{CSe-^fcSt 

fii:*t>Tf-^»3 ioo, rfcto-fem^awaiisinj 
t * -2) y j5tm tcjiffi t t»»s $ n* . 

[0 14 4] ^-UTS^tC, j£ft8g2 1 0 0 tf-^i 
3 10 0 £©ftaaS*»fc*fftUT. «&©£EMfc©Bi 
$113 3 0#V h <J ^X^trSHJ'JLT^-g). £©? 

io i§i-^jicTgH?iJsnfcH^«ii3 3 o*^*, 

n, T F D 3 2 0 S^tt 1 *Of-^^ 3 10 01:* 
i210 Oliglffl I C 1 2 2ICJ;oT, x-^88 3 1 

0 o«^ibffl i c i 2 4tcioT. fn^ii^sn 

[0145] *£MHBttK:«t>T. T F D 3 2 0 li, « 
0 OfflglllfdcSnt^T, SB1TFD3 
20aWi2TFD3 20b(&ttS. TFD 
3 2 011 »*ttfttf3fcj8Se«:*"r*Til!!Bt 3 0 3 ffl 

20 mm±\zMi$ztiTUT* pyfjifyifx^ymizi: 

9TMSnfcilMI3 116t, u©^l#gl 
3 1 1 6©*ffi*Rffi»{b?"*££l;:«fcoTJgjS$n& 
Sfi«3 118i, Il©*iBK»«SnTffiSfcr»|BlL 

tzm2&mm3 122, 31 2 4twn. ^1^1 

i3 1 2 2, 3 1 2 4tt*C«^9tl^ftg«tt* 
tltJbO, ^2M13 1 2 2(«©itf-^i3 

1 0 0©-gB£ftD. I2iii3 1 2 4 ttB* 
n&3 3 0^«J5K-r^Slttt#«^3 3 2 0 tfioW 

so [0146] TFD3 2 0©5^, ^lTFD3 2 0 a 

«, ^-^H3 i o o©flj^6>**tis#fc. m2&m 

13122 /Hmm 3 1 1 8 /SB 1 3 116ift 

ot, &«/»*#/&R©M I M*it£«*fc«>. 

-5. 

[0147] — ^2TFD3 2 0 bH x-^H 3 
1 0 0<DMfr<ofr2>tm&\Z, Sgl&Jg^3 1 1 6/Sfe 
*I3 1 1 8/««2^J1^3 1 2 4£ftoT. !f§ 1 T F 
D 3 2 0 attt. fcM<Dm.ffi.-m.E.¥fft.£G?2>Z\t\Z 
40 ft& 0 tot. T F D 3 2 0 fi, 2c»ffl^t-Kif 

T&m^zm&ttt^zt, &m-mK.<D#m&¥fm* 
iEnmj5\t>]\zt)rzvTftmk2tiz>z.tiztez>. 

[0 14 8] ^-^^3 1 0 0(D-ffiT-$>Z5.iti&mn 
i3120t, Sft 2 ^JlSlgl 3 1 2 2. 3 1 2 4 <h. iS^ 
Iffi3 3 0©5^itiii3 3 2 0il±. 

m*nt?-->tfi,tzh<Dx>$>&. afoT. ^mmm 

^>^-5iS^^S^3 1 4 0. 3 3 4 OlCioTgfrtlT 
50 x-^^3 1 0 0IS. Tittffll3 0 3A^)fi 
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ii2, kirks 114, KMttmnm 

3 12 0. SBJ«tt^3 140 tlSoTl^. 0 
2 3 'C&I^T. X*|fi]tffit/4H— frH3feAyfc*tt»OB 

x«&3 3 ofi, *n-enra— fr®j£aE»2 lootjt} 

ifijUTti*. Z<Ot£&&2 1 0 Ote, 012C^Ufell 

2 1 0 Ott, a^*®3 3 Offl^lnltgtLTMtS 
[0 149] tot, afesetw^-rsS^H^ hco^ 

£££ 2 10 0 if-^« 3 10 0 £<7)£S 
gBfrlCiS^T. SiSt«2 lOOt, 1*113 3 0 

t. ffii#©MicflEi#snfc«ai 6 o tK:«fc-3T*j«s 
[0150] **Ms»JBK«a«RS/t^;i/fa«±©«t5 

i:I«3ftTH5«T. x-^^3 1 o oicEnjp^nr 
^WEEfc^toS-T, TFD3 2 0M>t5 

a^mjiS:^a^2 i o oicfntoi-^t, ^s*a^2 

1 o or^Kt-^^s i o o o&sa&icttj&'rs 

TFD3 2 0i(|5t>t^oT, t>LfcTFD3 2 0 IC 

Eo8ic*i;tt«i«i«3n4. its* 
2100 ir#a^mffi*epjt)DLT, sit f d 3 2 0 * 

So 

[0151] u^t, a?a^»»c#«snsm#fttc^ 

2 1 (011, 0 2O#!SO ^iljl-r-STtftfe, jgj® 

[0152] <SigyD-tX>*iC. El 2 3 tSTIUS 

*K(Cf8:tt&TFT 3 2 OOSit^D-tXtC^liTittOT 
-5= 02 5. 0 2 6"&tf0 2 7«. ^ro^igyo-tX^ 

[0 15 3] Sf, 02 5 (a) (C^ns J: 5 It. * 
ffi3 0 OWPW^ffifC, T a 2O 5-^S i O 2^?S:X/t 

mffiLtz?>Z)\s (Ta) BtS««fl:bfct)-r*C4:JC 
<fcoT. T«"3lSI3 0 3 
[0 15 4] igt^T. 02 5 (b) lC^^n-5«t-5lC. 

Tife« 303 o±Bicm 1 &mm 3ii2' zi&m? 

Z>. Z. IT*, f 1^113 112' ©^JltUTti. T 

fd3 2 owffliiaotaw^Wv^n. as, 

1 0 0~5 0 0 nmggtfe*. ^1^113 1 

1 2' (DffifiEfJ. CSJA«. 9>9 limits, 5>>5>}V? 

yyxT-y (Taw) mt^itzfyffrG&T'&z. 



(17) 

[0 15 5] HT. fgl &JI/13 112' tlt^> 

12* tit^>?;^Sffii^'l^;n, 
9>9)i\z. 5>>>f7.7" xots.fr. £-da^. tij7*r 

[0 15 6] Clc7)^i!jP7C*ibT«. ±i?BbfeJ;plC^ 
l~6li%^lK i'>-5' J** 

sg 1 &mm 3112' tcfi. s^-yy h 

[0 15 7] S^lC, 02 5 (c) t-C^SnSctplC, 
ttI3 1 12' £, 7*l>U7^77^ISO:i7 
5P>^ft«£ffl^T/\ 0 ^-X>;7*LT. a*-^^3 1 0 
0©*TJid:fc*&»K3 112i, K^jSi«3 1 1 2 

*&«»*n-r*»i^ja«t3 1 1 6 tzwtfi-fz. 

20 [0 1 5 8 ] ^T, 02 5 (d) (I^tlScfc 

mi&MWi3 l l 6CD^B*Bffi^bS{r«toT{t{kL 
T, f&ttlR3 1 1 ilOiS, ^-^^3 

i i o<d*tji££-5&« , *3 i i 2 (Dmm^mmizm. 
{fcsnx. n4K(c«g«Bt3 1 1 4tiwmzt\&. mmm 
3 1 1 8 commit. j t(om&iz£-3Tmvjttmfrm$i2 

tl, *HJ6»»T?tt. W*tfl 0~3 5nmlST$ 

[0159] ^mMMX'it. TFD3 2 0*', SIT 
FD3 2 0 atf2TFD3 2 0 b t<D 2 Z>fr£>tiZ><0 
30 Tf. loro^h'7M:^^TH©TFD^ffl^?il 

£tit«-r*£, ^»i«3 1 1 8<omm\*. m$*#£ 

\ZmfeZ tXU^fr. fla'Atf. 0. 0 1~0. lli%® 

[0 16 0] 02 5 (e) iZ7n2tlZ>£z)\Z. x 

-^3 1 0 0c7)S6igB7>. ^fcfa5tt*W3 1 1 4 Id 

«koT"H*jftfc&jR§t3 112. *»e)«»*nufcie» 

183 1 1 805%. fir$^i^»3 1 1 9 S-toSSBitto 
TI/»Smi^®H3 1 1 6t^l:iSt2>. inflJ; 
40 D. SlTFD3 2 0a mS'm 2TFD320b T'&m 
2^416 l&JM* 3 1 16*5, x-^^3 1 0 0 i«M 
WtC^giSn-SdttC^C-So fcfc. Sci&gBtt 3 119© 

7 ^ s t^x -7 y m frm n ?> n * . 

[0161] ttt>T. 026 ( f ) (C*$n-5<t-3IC, 
«|I#XttlS±)«»it4S»ttO*tI 3 12 0' 

3i2o' ic-^-na. 02 2tc^tfc^is^iiiic43tt 

^113 12" tl^ei'7)t)<D^ffl^-2>c: 1 i:AtT-*.5o 
so [0 16 2] £■=>!;:, 02 6 (g) «fc o IC. 
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tC43tt-5SWtt«mK3 1 2 0 £, TFD3 2 OiriStt 
•5^2^«^3 1 2 2. 3 1 24L HiSt*® 3 3 0 IC 
*tt3£Mtt«*l8l3 3 2 0 fcfc-ttt-CTUMrt - *. T 
FD32O0B2 3 122(1 E»tt*$«K 3 1 

2 0*»e.©»fta»T*»5. ^2#iI3 1 2 4tta* 

fg3 3 o<Dfc!tt&mmm3 3 2 o*»6oj!5m«»T* 

#113 12 0' £/^-X>;7*T-5^fC. 
e*fc*Stt*E*ttt*MI3 5 2, 3 6 2, 3 7 2 (0 
13#fiS) t>HEHC«*J«-rS. #IMS»*l;:iH*SEat 

tt*m§i3 i2oit hi imz7fiLizf&&mmz&v- 

[0 16 3] ^n^0DKtttt»«^tCO^T«, 

sa«nBKiffl i c*»FPcs««'s«££n**«-s» 

[0 16 4] iWC, 02 7 (h) tC^£n£<fc5»C. I 
TO*tHofcSWttSlrT5ilti3 1 4 0'«. 7. 

/^v^'j>^«p^«toj«R-ra. ^it, 027 (i) 

lC^£*7.Scfc5tC, 2MH3 14 0' £, 7*MJVi^ 

T. «£&*£HofcEa*fi3Mtl«3 1 2 0S^i2^ 
MP 3 1 2 2^^±(cS'5 ( fc'5tC, WiiI3140 
SAMST*. PISKl/T, Slttti»«Bt 3 3 2 0 
2M13 1 2 A^±\zM.O^\Z., 39Ji*«K3 3 

4 o%Mi&-rz>. 

[0 16 5] $&, ili3 14 0" &n9——>if-* 
S^tC, Ei£lC£tj-£39§?MBlR3 5 4. 3 6 4, 3 7 
4©&*fCtn>T*>, tn*nKttttiti3 5 2, 3 
6 2. 3 7 2£fg£lcB3J:5lCJffjA'r<5. 

[0 16 6] fcii. inK»KfTton*«jSya-tXK 
O^T«. 0 1 5^0 2 2\Z*LtzmMMm£>m&£m 

m-c&z. rat>*. 01 1 (c^it^««)«3 0 7. e 

I4K3 0 8«M*(CXIlftU ^l£EftSI3 0 8lC7k*> 

yjaisst. c©^. #®<iiis*3 0 0 1, rhbke 

*2 0 8K5t;>^«lfflSI(SUfc«®flia«2 oot 
£. ^«t*fe^l 14Sl«JC»«S*fc>'-^«l 1 
0{c<fc9I£9£*>-tr. X^KliEDKflllCLT. 
)M* 1 1 0 CQgilPgBfrfCf&H 1 6 0 zmy-rzo Z. 

<d'&. srffiicMux, 3RHQ«#*i*jh#i 1 2-c-it 

iffS. ^UT. ^lbfflIC12 2. 12 4&tfFPC 

9 0 £H«&f*s/t*;n 0 0 

[0167] 6l±© J: 3 »C*^*S»J8Ttt. T F D 3 2 
0 2&JNR 3 1 2 2. 3 1 2 4i, x-^igg 

3 1 0 0O5-6S»tt»«Bl3 1 2 0 t3ft«. SMtt^m 
Bt3 3 2 0tW-JilCJ:-3T»J«Sn5O-C. SSifiXo 

3 1 0 0 I*. <g&StT'&-5>E«ft2|ttl3l 3 12 0 Z^tS 



(18) 

COT. *0Eft&tfWttM3ti<&££lctt«. 
[0 16 8] #SygJf*!il3«fctU;f. ^2^113 
1 2 2, 3 1 24^, RW£fe3J*BI 3120, 3320 
tt*Wni^4»T?tt*5*«, E^3 5 0, 3 6 0, 
3 7 0\Z£>tfZ>K%&mmm3 5 2. 3 6 2. 3 7 2 t 
mWZ, I TO^©3§BJ#ftJg|3 1 4 0, 3 3 4 01CJ: 

*Ct««Bllttft*. ft*. **16»J8lc*tt*TFD 
.0 3 2 Ott, «5it-«BE^tt$:IEft?^73^]tCt>fe-pT*f^ 
ft 5 J: St. S1TFD3 20 at^2TFD3 2 

o bt*s^Ka?iRj€rtr4«fc-5ft«j«T»ofc**, * 

[0 16 9] *"b-tt>, **SS^S|[C*3lt-5)TFD3 2 
OH. 2ifSlX'f v?-^*^©— «T*«. ZCDtc 
86, 77f'f7'$fiLTtt, ZnO (ttftMIB) A'J 
MS I (Metal Semi-Insulator) m&m^fz& 
20 — sg^CDS^, ^ne.ig : ?^2oae[6]^(Cifi?niSMX(i 
M5flftfiltbfct)©4?Sr. 2i8flX'f7f>^ftL 

SlfTOS^. TFT (Thin Film Transistor) S^SrS 

ttx, znnz&vmwiTztPiiz. znzm^&m 

[0 17 0] 0 2 3Rtf0 2 

332 o±\zmf*>nzsmmwm3 3 4 osswtti 

«K3 3 2 0=fcDfc£<^fiE£n, ^-nsjj. j§Wig«liS 
30 3 3 4 0©X 3 4ttKIM£ttMllt3 3 2 0 ©fl- 

(JI2 4K*-r«k5fcT*IBt3 0 3 * 
£«Jgffi-ptt. 02 4K*HlR1?*-rJ:5fcKWtti»« 
13 3 2 0#R»a*l6£3teE»«*£<»firr*. * 

RSE. H2 4fc^epTT*-r«t'5»C, l7-/Sf»3 4« 
i§i®®«£LTf£fflL-T, 3tW B 16 0'\#<it5: 

[0171] 02 3 l:*Ti 5 tC. Sn*lR 3 3 4 0 
40 ©X y i^pB^ 3 4 fi. 7"7y77X7 3 3llJ:oTEI 
£n£ 1 0©ft;5Jgffl#T*5g^ h* y hftlC&t^T. 
^Tjl^CO^^y^ VX£ 3 3 %.Zfmjjft<D-77 y>7-?Z 

t> 3 3<Dmi]izfeiTmmzis>rt<bnT^z>. seot, 

E»tt*«lllt3 3 2 0i777^V^?3 3tOWlC» 
fttSS. &3^«^©flfi©<Sj^©JK0lCJ;oT, 
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[0172] <fomm • »i>ii i \z7jk-?mmMm 

T«. ^ : E>W,M2 1 0 <hBBH3 5 0 £<DWM$:. is— 

i o\zmxz ntcmn&%LT 1 1 4(c<koTfT? 

[0 17 3] 01 1 iZ^kLfzZi : E>m.M 2 1 0 t 

t^/>htI3 10^, 02 3(C^Lfc;£fi§!|2 1 0 

loon m^zmmtemmz&ztz 

MiS{S'JS«2 0 0ic-ir^^>h*ffi3 1 QltMifct 

ztmz, *ffl«a«3 0 ot:3^E>«a2 1 os»* 

LfcO. HUiS(|iJSffi2 0 OKt 1 -**^ 1 0 0 
St*lC, #®«««3 0 0Kj£fii»2 1 0 0&»(SL 

[0 17 4] a±CRWTtt*5-7-<^j'Sffl 

[0 17 5] *fc, ±ffl©||J(5®«T«. MtbTT 
NS^ffl^t^ BTN (Bi-stable Twisted Nemati 

icj§»LT< mmtt : T$:m£kft'T-t¥-ft\zmmz-&tzG 

[0 17 6] «ffifcW;bnl$k:tt*«#T;a*WS« 
» ; F36»Pl«<Rt:#bT*¥*raKEWr * - i ^ "5 SB 

«ffi*WiOl#K:tt*a#^#Wa£«K*tLT 
7K¥*(^](cE?iJ-r^>-*, «ffiTOni${;:tei8ta#WM 

Tfc&H. Z.<D£o\z. *5S9ma. fSa^ElRl^iCt 

WL&$kW(D'&7 mmmm 02 8 n. *nmzvkz>m. 

£ic«jS-r*ifca&«tt¥*fiv h 'J^x^ffliggl 

T&D. 02 8 IC^c-f «a£t*A/T?5^fc*ffll 

[0 17 7] H2 8K:*5HT, 0BW^*uffllC : !tS©=i 
t^Il l^Y*(6]tcM^*X*|fij^Mffi-r-5J:5lc 

*ffii oa*x#[ti]^^T-Y;£fa'\}£?£-f -si^KlStf 
sfttiJi. tw>htiioa. l 
toa pens <D±\z£mmk%)mt lt© i toi 

1 9£«/lT&C£ICcfc-?TPjj££ttT^-2>. 1 TOI 
1 9HAPCI1 8©±®£U:<BlffiOD±T£goT^ 



(19) 

ITOil9©^APCll8!ii^aUUl7 
i?W#3 4 «#£SiSSl*T*a^*< 

[0 17 8] 0 2 8l:^ttIIi**t5*Hi»ai 

©«as«©±ffWi*«jfitt, 0 2ic^L^^ag*i 

t^UT&O, 02 8 lZ^-t^^>mmi lRtf-tif* 

>hn®i om$m2\z&^TmcftnT°^-?mmmt 
m\mn-vmcmmizmwt<nz. 

[0 17 9] at>tll 1 t±.tf*> Ull 0 £© 
io 1 t?©a* H y h*#|j*U ;i©10©'^ 

McttJfcLT*?-^;^ 1 3 (B2#I) 1*300 
f«©eiI13r, 13g, 1 3 btfl-Z>-f-z>Wiftib 
02 8TI1 *©6*«<£ "R" . iii©fe*Jl£ 
"G" . -eLTf(Dfe$I5 "B" t*LTI/>5. 02 

3 3 f;j;oTH*nSfl«TS.^t#Ae.nS. £©:/ 

20 57 i^x? 3 3 a. ^mmmm<om^> 029^-?- 

0, ^©i^H7 hrtCAPCll 8«Sn5. 0 
2 9TIJ, APCll8t^77m^33iffifii 
LTJS 9. ^©<ft©7fc#Wg*©0*tt : t 

[0 18 0] 0 2 gtC^-Ti^fC. APCI1 8tt. * 
*H-y hl*3©— »©«tt£«3J:3K»J*3ft&. -© 
ho— »K1*#*UTAPCI«1 8*iffi?J* 

T^t3^3tsitSB«i 7 a. ±a«3 (0 

[0 18 1] «^h*7 h©5^7tK#**«l 7SM<Dm 
*. tfeb^APCli 8t:ioTlfcnt«aKn© 
-r&*3% I TOI1 9«I7-/S»3 4l:fiSt 
Z>mmiZ. Ay^7-f HttT©I«gl2 5 (02# 

[0182] ^jfijBflraa, Ttswm^i 7 t^aig 

40 I«3 4i^ htr^-T-5®««:ia^-r-5 4 

^4o©ia, ©^-^tci^oT^s-r^cteiic. ap 
cm 8o»tt*»aisnTH4. 

[0183] #J*Jf, 02 9 IC&t^T, K7 hft© 
«««»>*««-l?**APCBIl 8©«t;£ft©ts£#t;Sft 
'xfc<»J*-r*Cfcl;:J:0. *^h*7 h(D4*©iacO# 

^. ^mmiz^-or. 7^@ji®«3 4. Ttswffi^i 

so TO-So 
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[0 18 4] IffSi, B^Py h<D&mzfoi£V. 

i2tC«oT$?irt£3££t>rfflttl 7 £7fcj§j&M*£3 4© 

7<Dft£L a 1 t, SSffltc:»ofc^:jSj§ffl«3 4 (Oft 10 
SL a 2 (=L a 2 ' +L a 2 ' ' ) £tt, tit£^b< 

[0186] j^iOct^ic. *^ffipffiT-«, KKmrn 

*£l 7 £7fcj§jIM*3 4 10CDS^H>y hWf'fe 

Tt^WT, ^Ka^H-y H'fctt&ftKlsfMitl 7i 
^iSilM^3 4W®ttlt*lCO^T, 
lbf;tf^^t*^4t5©^, STFWck^tCLTIftlt 

[0 18 7] fftb^, lCXDg^h*-y hI*l(C7tSWffi 20 

tf. gl3 0i:itMfc#i?>n^ TUib%. ^Sil 
fi^3 45ra^H-y h©5^Y*[fi](C5S?S-r«.23atCift 
ofciiit^-^ SltMl 7£={§lSftj§i®ffii£3 
4(CS5$nfeffi«<hT^>OT"*.5„ I3 0T11 

ISfh±. *^Ky H<hbT«trr^i*1gl£fr\ »9§TH 
^nfeffi^2 9£bT^£*aT^3„ 
[0 18 8] -Tftfc>£, ffi«2 9tt. *«Bl*3©?*>:3 
t>Wl ltt^>htilO (@2#1) £#*f 

th, 3t/fll 1, APCKl 8Stft^^>M 
11011 7*hUV^57^l7f>^il^fc 

intt^>niio tammzttfaTzmmt: 

[0 18 9] :^T. *»g«*«jfrr*Ig©3*. 
APCI1 8a<»ricSft&H2©T*«2 t. 

£©££, fcl^fcE, i3jgi$fi5±©3Iiij 

tztfofe-f&t. 03 0 (b) (C^Tct^tC. a^H-y 

J;0^<*W(C(iS3 OIC*5^^>SlB!lCD^ajgffi^3 Art 
^77^7X^3 3 lCckoTS^n-&CilC^t-5„ 
[0 19 0] {EoT. ***.*Ky htLTi^t 
ffi^2 9W5*>©7ft§i®««(3 Ai)m^\zm^T'^ti< 
fc«. "3*0. S^h'7M:£si)^^Sai«3 4 0l 
fflti. Ivy 9^7,2 3 3^®«JlcEB$nAc«^. T so 



fi:Mi3 0 (a) ©«£, tJttfcLT/hS < ftS. ftfi 
t>, 3tfi»«*l 7tt^77f7^i»3 3l:J:oTfib 

n/«t^o 0*0, &*f? M;:£&*%KittMti 7© 

mm*, 03 0 (a) fc^L&«&4:£*)S&^. £© 
* ©HJ3 * £ #K W§yH^©*£ t it ®t b T«f < U % t n 

[0191] ^ntc^u. ^mmmm-cii. ^tRumm 
17 tytmmmm 34 trf. i^©ssk7 h*wr*- 

ttoT, ±S«3 (0 2#RS) tT«S2tOi#WS; 

03 1 (a) l:ftl«ftfil, TfctoSKIt 
±©ffi«. /d^lTX^flafci^iSl (b) 

tc^-ri^ic. 7tsiiM^3 4<DmmtmzytKmmm 
r7<Dmmbm'>-rzz.£\zuz. osd> *mmmm 

tCfcntf, APCH8iy77*7X^3 3t©«« 
[0 19 2] $<=>IC, #3l;»tgTte. SSH7hffll 

aK»oT»»-r*ftKa*««i 7 t7tisaffi«3 4© 

©£«>, APCi 1 8 ^^77^7X^7 3 3 £©ffl*fM 
tefoWtf?ntz££\Z, 3tKI*«*l 7£3fcailfB*3 

[0193] (%SSE0f 8 mmj&&) 03211 * 

5£©ttftg«T*D. 03 2(C^f^jt«. *fc#i£8w, 
THWCWlfiltS^t^Il 1 t-fe^^>httffil 0 

[0 19 4] ^©^J6»j8C*tr»Tt>. SSttt^«S«i 

ltcapcii 8 zmo&mmityimtVTtD 1 to 

11911 ffflAPCIl 8«fc»3t>lZ:^«IC»J«$nT 
1>T. ITOll 9©l7yS»3 4liAPCIl 8© 
<lffi©£SB£goT^-5>o *H«»JB©Xyi?«3 4tt 
7'77i'VX^ 3 3©Y#fta$#<fc¥fTlC&?£-r5ft?5 
^®^<h bTA PC118 ©H«C»(JESnTt»5. 

[0 19 5] #HSS^&©«fige£2j@S!^T-&ffl 
T^Jl^. I TOI1 9©Xyv?8R3 4 tt3t<£SiH$-& 

T?« B 3 B '\«<27t««<hbT^fflT^. *&mmmiz& 
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l>Tt>. APCIgl %1£77vW7.>7 3 SKfcfbTft 

# 3 4 ©itS^S^rtTifcnfcE. f©APC 1 8B::/7y 
^■v-X^ 3 3t£&eWKaft5C:itt&^. lot, A 
P CHI 8 Kffi«rnanB£L&*£Tt>3tE»«*© 

T. -tot, E»**P#£a»**B&t©MT**ffiffi: 

[0196] *hmj^®t«, 029 \z.7F. vtz-mmmm 
tmuo. apcri 8<Dft%!,mmzytmmm<Dffln2 

ft*a^«i&T?**. lot, sira*B*£9!«t>x3K 

[0 19 7] (%«SB0)Sg9ll«^tt) S3 3 14. * 

a©«isiT»o. 03 3ic^i-«B«. 
TS^t^iSitsnt^iffii l t±.?*>bm.mi o 

[0 19 8] COmfiJgjfefciSliTt). SMttitlt 
UCAPCI1 8*S3&SBMfc*BI£bT©I TO 
II 911 Xj3faRZfiYjjfa<DMJfT J E<DAPCmi 8 
cfcO fc/£^*l(C^fiK3nT^T, ITOI19CI7-/ 
gB#3 4HAPCK1 8©<MB©£gB£g-3TV>£. * 
^mmm<DX.y^3 4l4{@*©^K'y M*3»C*S^T 
^7 ^7X^7 3 3©F*J<9JT;fc-pTAP Cll 8©ttfl| 

[0 19 9] *£tt^£0ffiil£a&3ifi£!£^Tttffi 
T I TOll 9©X-y v*g&3 4 te^Si^S* 

&t^Tfc, APCll 8W7?y 9^7.9 3 3(C*tbT 

g|5#3 4 ©*S^-f£«ftT&ntf, fOAPC18H^7 
yWX?3 3\ZtiLW1Mzmtz2>Z\t\ttZ\,\ tot, 
APCll 8lCX^[6]S.^Y*|^]C0^(^^fiM-rn^ 

tmmn*m£<DffiT'm7Kfi,mz*zt3.mt&£.czz\ 

[0200] (Mgicsi ommmm) 13 4&tf 
03 sis. *^Bjnc^^,^ B B B ga(D$ zizmcDmrnrnm 

©£ggB. #lCltP©^Ky HgB#£fc*cbT*bT 
C0%JI&B0£#flli&tt0i|*.t;fH 3 6 iC^-f £ 
^lC^T-#-5. ftfc. 0U*J4\ R (gjO . G (Wi) , 
B (if) ©3MfelC«toT7;U^7-*^^fr^«^^ 
#*.ntf. ±fBWl^)W**H-> hti^-tl^SfecDffl^ 
KttJS-fS K-y hT*£>9. cn^OSih'^ h#3i@£l 



(21) 

40 

^©£* i ocoia^tcffi^-r-So 
[0201] ^mmmm\z%^m^mit. t^t-a? 

LT 3 S^lOiiif F T (Thin Fi 1 

i Transistor) Jffl^fc7?f-f ~f V h U ^T^st©* 

itCjEtttcHg-r-S^iCWCOG (Chip On Glass) ^ 

[0 2 0 2] 0 3 6(C*5UT. $f B g!4 0 1 «, j&H 
io A^;P4 0 5 tCSEBbffl IC4 04 aStf4 0 4 b£3l§£ 
b. ^SitliSBil/TCA'y^^ h 2 5S#»t 
•6CttCj:-3T»)«SnT^4. Ay £ 5-f h 2 5 
JMfltE***©* 1 -y h 4 0 2 a ©ftHKttK 

[0 2 0 3] ji£ B a B /WU4 0 5«. h4 
0 2 aiS2«Saz-y h-4 0 2 b i£^n5>©J132gl$ 
lC*^T8Rtt© ->—;!'« 4 0 3 (CioTBAO $ 
6C, 03 4{c^TJ;^(c. ilISa-y M 0 2 a 
tI2M^7 h4 0 2 btOBOWIR. Tttfo^-fc 

[0 2 0 4] 0 3 6Ci3t^T, $HS4 0 2 a©->- 
Mt4 0 3 fc«fc-3THSft*rt««*fcl±. «&© 
h«OH*««**ff *l«ilX XXt^iJ^Sl Y YtcPlbTT 
hU*Xtt©EJrt«*J5fcSn«. S2SI4 0 2 

S4 0 2 a«©a»©iS|StSfc»lSll/TElSn5. 
[0205] SB181S4 0 2 a±ffllO©l$tSif 
30 211S4 0 2 b±©B*Mt«KJ:oT*j&&J*A/fc*«fl- 

;l4t4 0 3fc«tr3TBB*nart«««rtT?Hy h 

^n-So ffildffl IC4 04 aS4 0 4 b««SSc©g^h* 

y bZMfcVT^zttfanmm\zm&mzjkg.mfiRzt 
bm\zuw-rz. z\<Dm&<Dmfafflw\z£t)&m&,& 

40 [0 2 0 6] @34(1 fc B B gI4 0 1 IC*l»T**fB 

jfifciWcLT^bTH*. 03 5(4. ^-©^r-* 

y b©¥fflHj§ ; £^bT^-5. 03 4(403 5 1C 

i - 1 m\z'&-?rzmwmmzjKVT^z. 

[0 2 0 7] 0 3 4IIi5^T. h402 
a 14. if7X, -f^Tsl-v 2m\Z&~>Tl&tfLZntzm i \ 
lS4 0 6 aMt5. d©m 1 Sffi4 0 6 aW&IHBi] 

©aiH±ici4. x-r y^y^m^t^xmm-t^j^v- 

^^fiLT»TFT (Thin Film Transistor 4 0 7 
so Tj^fiic^n. f©TFT4 0 7©±ICW«lfcfikBt4 0 8 
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*«»j*an. ^©wnje»K4 o 8©±tcia*«ffi4 o 

1 1 a&&rfL2nz>. £fitt4 1 1 atcH SllSa 
ail2lSa^7 I- 4 0 2 b £*flSD£ 

*. iiit4 0 6 a<Dftm&m\zitMyt&4 5 7 a *« 
t «t -3 t a n s . 

[0 2 0 8] I$ti4 0 9tt. W^«fi»^4 0 8©± 

izMi&z ntz fcm&mmmi 8 1, -^cojitciman*: 
a. 1 8 a, mm&x{m*3Lf& 

*fc. #Ii«I19(l MAtt I TOCJio-OMft 
$n*>. AKttftttKi 9HM«tt«til 8J:0fei£ 
^BfifcfctfU *OIyi?»»3 4iJ«R»tt«Ml 8 

H 0 3 5»C*-r«fcpJC, 1 8 CO^I-Jl^© 

[0 2 0 9] B3 4C^>T. * 1 y h 4 0 2 

a{;:*t|p]T5Sfl2»^L--y h4 0 2 b«. "7* 

r*. ;:of 2S64 o 6 bo^sfldSffitcti. m^/^ 
^->#ic#5-7^;i^4 i 2*<»jsssn, ^<o#5 

-7-f;l/^4 1 2©RS:lM<t3l:^77^^^4 

vyWTsVA 1 5CO±iCjgB3ftttffi4 1 3fl*}gj£S 
tl, SSK, -£-C0mffi4 1 3©±[^Er6]ii4 1 1 b*^ 
f&£n&. «@4 1311 I TO (Indium Tin Oxide) 
»KJ:oT!B2a«4 0 6 b©«ffl£«K»jSSttfcflB 
tt«T»*. ^21^4 0 6 b©n(IWffitcmi7 , dS4 

[0 2 10] *7-7-f)^4 1 241 R (/*) , G 
(ft) , B (#) O3Ife(0fe$lX«C (->7» , 
M (V-tf>^) , Y MID-) C0 3MfeCOfe*J8l£ 1 
OC0.XX -7 f-iLT¥fflrtTV h 'J ^7X^(C^J$n, 

*BLTio-ro, ittna, % i a« 4 0 6 a mob 

ifi4 0 9©<l*K#fat-5<fc-5l;:JgJ5&£n5. ±ffi 

©777^7X^4 1511 I*fl4 0 9A?i?ftL* 

[0 2 1 1] 0 3 4IC*^T. SlMaZy h4 0 2 
a if 2 !Saz 7 M 0 2 b tWflffl -fftfr*. 
•\L)llr<ryZf\3.^rtLfr-J]<Dmifo<D&mzttWL2nfz 
mVXDX^-VA 1 4lCj:oT^fed^}t$n. *<D± 
)V**y 7W:*ft4 5 6#itA£n<5„ 

[0212] T F T 4 0 7 H £§ 1 4 0 6 a ±iZ& 
fi£$nfcy-hmS4 1 6i:, :©y-htl4 16© 
±TilIS4 0 6 a<»±mzMf8i.Zntt?-Y1&mik 



(22) 

4 1 7 Z.(D¥- bmmm4 l 7 *J*A/cy- 

4 1 6CO±#&Btrj&J$£n£¥Slf*:Jl4 1 8 <h« -^CO 

¥S*14 1 8 CO— j5(DM\Za>?i7 hM&4 1 9 Zft 

LTf )S3ntV-7ii4 2 1 t, miz¥m&M4 

1 8<Dmj5<DW\zn>i?{7 hn&4 1 9 £^LTJ£j&£ 
nf;FK/ll4 2 2 

[0 2 13] 0 3 5lC^TJ:otr. y-h«ffi4 1 6 it 

y-hnxe*4 2 3*>sjftfT^*. *fc, v-x« 

114 2 1 tty — XA*XEft4 2 4i^ItfT^5. y— 
io Wt*E»4 2 3IJS1S1S4 0 6 a ©fltfcfcjlCJitfT 

V-X/UE^4 2 4tey-h«6i&|g4 1 7 (034# 
fig) £8EA/T?y- W**e«4 2 3£££T*J:3K« 

[0 2 14] if— hA*XEft4 2 3 (10 3 6 COSKiijffl I 
C4 0 4 a&tf4 0 4 b©— :#fc«|fc$ftT, fiajAtfife 
IStLTfffflTS. flfcfc. 7-*A*XE*i4 2 4WJB 
ftffl I C 4 0 4 aRll!4 0 4 bCMlCM^nt, 0<J 

20 z.iimm&tVTitm-?z>. $.tz. i*ti4 0 9(i 

0 3 5 \Z^£z)\Z. Sl-Wr^TSy— hA*7.E*§!4 

2 3 <h7-XAXE*§!4 2 4 ioTEiSanST?^ 
!*©5%TFT4 0 7fc*fi&-r*«fl-£K^&ffi«£ 

[0 2 15] CCT, HS!S*I4 0 9<DftHftt£&Mg 

<mmi 9<D9\-mmzj:^Tikig.L. ^o&mmityii 

9 COX y i?%>ft 3 4 ft< Ktttt**B( 1 8 CO^ffliJtCS 9 tti 
^ff±. 5lr»fc|*i5£-3B*»S4 0 9©M 
tt77 7^VX^ 4 1 5 (CioTS^en-SCOT. X>y 
so i/^ftZ 4\f7?y 4 1 5COrtfflijT'&oT£W 

ftifll 8©*ttfcE«3n*. 03 4KiJlrvr, A* 

±B<DXy5?«#3 4Sj3»LT«fl4 5 6^««Stl 

[0 2 16] 0 3 5 CO-ir— MUES4 2 3&tfy-h 

114 1611 fllAH ^7PA< ^>^;^(cJ;oT)g 

fig$n^>. sot. 03 4©y— MB*gi4 1 7ii 

«. tftS/U3> (SiN x ) . 8Hfc->U3> (SiO 
X) #CJ:-3Tfl?rtan*. ^fc. *i#i4 18tt, 
40 «S]AH a-S i, ^y'JHX CdSeflCio 

n a-s ifctoTM^n^. ^fc, v-xms 

4 2 1 S^ftt-M0 3 5C0V-7.A*XE^4 2 4 
MtflC0 3 4©HK>1I4 2 2H 09^. H 
>. t'J7r>. 7)l3L-VAmzJ:-3TBm2nZ>. 
[0 2 17] 0 3 4l:^f#ittftR4 0 8H 03 5 
coy- h/UE^4 2 3. V-XAXEgfU 2 4RZ/T 
FT4 0 7$;IoTlllS4 0 6 a ±CO£WCJgfijt£ 
fit-. W«il6aM4 0 8COKH->HS4 2 
so 2ICW^-r^>gP^lCli3>^i7 b*-)U4 2 6^Jgfi£$ 
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tl, Z\<D=l>?t7 h*-;U4 2 6©f3?T*iiSitmS4 0 9 
iTFT4 0 70FH/1I4 2 2 <t©J»a^Y«£$n 

[0218] ^mmmmx'it. wmnm4 o 9\zk%h*. 

8£^£it£~£:lC=k9, §illli4 0 9 
{~iiJ«Lfcft£SRKt*tt««llill 8trctoTSSt^-& 

i§£fcH SMttifll 8©j|ffltc^|£©»;ffl&Lijf5B 
[0 2 19] **SS^*l»fgSgg4 0 1 «J£U©ck? 

tut>*>m2mm^y M02 bfl»^ii8i4 0 

lWf^l^Aofc^Ttti, j&H4 5 6*liilL-Tia* 

fg4 0 9<DKm&mnmi sizmmv. mmmmis 

3fc»is6l£«4 0 6 a&tfH**«4 0 9©&KSfb* 20 
II 9©Xy>>«$}-3 4*aiBLTttfi4 5 6^#t^$ 

[0 2 2 0] I B B B 4 5 6(t 
J:oTS#?$n^ia*«ffi4 0 9 tttfa&.&4 1 3 t© 

14 5 6 lC^*6*nfcJtttEl*llSI»Snfci«ft4 5 61: 

[0 2 2 1 ] KiCDiiC, *H*»»Ttt. B**£ 
4 0 9©«|»a5KKttfcXy5?aS»3 4 fC J;oT3fciSi® 

9©S»tt#lil 8^7-^?X?4 1 

n3&»xy5?*3 4osi-+tt«i*3'r*ntf, 

I 8ifiZfyy t> 4 1 51:in5iiA%K 
IS*, ^H1fia-7h4 0 2 atl2lSaZ7h4 

0 2 bt*fifi0^fo**IS©«lS^». -t©ffi««iS±© 40 
S£fc:SHLTH*«lS4 0 9Kffi«XU*«£i;*»fi- 

[0 2 2 2] (t?i8®$JfiM) 3fcK. ±jZ&U;fc« 

[0 2 2 3] 03 711 *£9!ICff««?fMg«!>-*lt 
5t A*-f JPS©A- V ^JUa > M =l -9 L 

rci;stn-vt;^>ea-3?i 100 

II R 102 &ffitt*#& 1 1 044. it so 



44 

l**a=7 M 1 06 £*»&fl|(fcSnTH5. d©iK 

na^a- y m io6(i M^.nm 1 1 izmLitmsk 

SS9 0 £fflt^T#|j£T#S. 

[0224] ^±©*fi!cic=fco. ^mmmm<Dzi>\i : L 
-9\ 1 00m n**»*ntfsj*aitLT. 

[0 2 2 5] @3 8(1 *»9§fc««*f««©te©^ 

*B*12 0 0H 1 2 0 2©Kj&». 

Sea 1 2 0 4, 2ien 1 2 0 6 *fi*jft:xx. 
7 M 2 0 8 Z\<DWL&^=L—y M 2 08 

Jl WAtfBIl 1 C*bfcMgI9 0*ffl^TliT? 

CfflMllS»i 2 0 0i:«HTt). RWig* 

[0226] @3 9n *am\z*&n : ?ww<D'S &\z 

5©tr*tU fy^MfM/71 3 0 011 M^ft: 
©)tiSCCD (Charge Coupled Device) ftv^fe 
SS#^(C«fc«97t«^»bT»#fi^^^-r-5fe©T 

[0 2 2 7] 1 3 0 0(C*3lt-£>y 

-X 1 3 0 2 ©tllrll mik^^-v M 3 0 3*5 

latten, ccDK«t*ans«^KStJnT. 
03(1 «¥#£«*T3:7 7-r>^£LT«itg-rs. 

«S*jK3.x«.y M 3 0 3I1 «*.ttB 1 1 (C^LfeiS 

[0 2 2 8] ^r— 3.1 3 0 2©HtfffifiiJ (iCfe^tfll 
ffifl'J) ICH )tfP>XtCCDf^fc'§fc7 
h 1 3 0 4*«l9:tt5nT^4. «*#*«JBta**axy 
h 1 3 0 3K«*£nfcffi¥#«£5llgl<T. ->^-y^ 
*?>1 3 0 6$)fTni, -^©H^SlCfcttSCCD 

©»«fli^3&t, @?§asi 3 0 8(o^^>jizmm^nr 
f^iziisw. rBfy^wf-w^i 
3 0 oic&oTta, y-x 1 3 0 2 ofiiiBi:- e^fi 

^ffi*^ 1 3124. x-^iiftffl©Am^S^ 1 3 

1 4 ta^ttsftTi^*. f ux, sic^n&j;? 

IC. tfx^m^m**^ 1 3 1 2JC(i^Ut:^x : S' 1 4 
3 0fr\ x-^iifflfflWAffi^^l 3 1 4IC« 

/1— v±;m>tra.-* 1440^. -^n-?n^sic^ 

UTfl&RSn*. ^^IC. 1 3 0 
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^ 1 4 3 0t, A— V^3>tfi — ^ 1 4 4 0 \Z\ii 
[0 2 2 9] 14 011 #^K#ftffiflt3§©$blC 

zizin-rmmntmm^mi soon i#ft*#i 5 0 

4\Z^ftZntzM^tLT(Dmgk^3-—ybl 5 0 

i i iz*Lfzmik&m9 o&m^Tffi!&r°zz>. mghm 

7KO--y h 1 5 0 2 it. B#H-##: 1 5 0 4 ©|*|g|U;:88:^j• 
£:^^ilJ^&P[H]g§ 1 5 0 6 (CioTftiJffll$tlT, l$*J, Bf^ 

[0 2 3 0] fcis. m^«§gttTtt, J^_hlC|5iBJLfc 

^■jiz*?^, mmmmm^-mmcDmzh, Mfi/f 
x^-->3>^> ^wfmsts-^, pos 0 

[0 2 3 1 ] 

[*w©aji*] &>±\zmwvTz&o\z. xmrnizzn 
*mmfc&m\z&^Tftm&mt&tytRmm®.t<D 

* «£T t> «^ffifi (C it tf 6 ^> # ft C i £ Bfejh 

T#ft. 
[0ffi©ffi<iift|&Bjn 

[b i ] *ftw\z&z>mg l mm<D~nmMt&z*T¥-m 

[0 2] 0 1 © I - I *»c«eoT*SSBOWri5«jfi* 
7K-r<9J®»rB0T&ft. 
[0 3] 0 1 ©&ASfi©££i$©¥®8Sjg£^-f¥ffl 

[0 4] B3i:Hi;«»fc*.&ffi©«ri6E3(t**-r 3 Fffl 

0-e&fto 

[0 5] *89]£ffi&tta£«0ffi0|glftg&0>±£» 
CO »r® flfifi * Vr ffi 0 T- $> ft . 

[0 6] tt3NDtt*SM®^OKiBttifi«ji?*KffB 
T&ft. 

[0 7] ft*©&ASfi©te©-#J©IWB#&ji£*-f»r 

[0 8] #»iJlifc**bT##£fc*ttag«©±S«5£ 
^■T¥ffi0T-$>-5„ 

[0 9] 0 8 (Cfcttft I I I - I I I Ulcfto fcW®0 
T&ft. 

[010] s t>\zfo<Dmmmm 



(24) 

[011] 010 »C*^*«S«©±S«<0»fiii«jfi* 

*-r»f®0-e$>fto 

[012] 010 C*rjftA£B®£Kffi®¥Mflti6£ 
[013] 010 fc*-r*ftS«oteo±gsuo»fiii* 

[0 1 4 ]_ 0 1 o \z7jkTm&$im<Dm<D3i&m<D¥mm 

jt£*f¥Bi0T&ft. 
[015] 011 fcjjt"r*AgB©«j5:£8c©-^S5» 

[0i 6] si oic^ttegftffli^nssMttf 
[017] *fBwc«*»ss«©3 zizmnmmmm 

[018] 01 7{^TM B 3 B gB©£S&©¥ffi#tit£^ 
-t¥ffl0T&ft., 
[019] *fBWK«*«A8B©aSKft&©i&MHB« 

[02 0] *f&9i£«*»Agfi©3&Kte©ll!6J§*« 

20 ©^^©ifffliiit&^f mmm-e&z>» 

[021] 020 (C^T?£ B B B gB©fl!l©£gg|$©»rffi1t 

[022] 020 \zmTmikmm.e>mmjjm<D-nMi& 

[023] *mmzmzm8,mw<D2 *>\zwi<DnM&w< 
©±sa$©¥®«ig^*-r¥®0T?*^<, 

[024] 023©i i-i \mz'{fc-z>tz.mmm-?& 
ft. 

[02 5] H2 4©*^*jar*«iS-r**:«>©i!iB*jfe 
so ©— 0iJ$r*-rig0Ta5ft. 

[02 6] 02 5 lC3l#tt< Ifg0T"£ft. 

[02 7] 12 6l:?l#i<IlitM. 

[02 8] #£iHl;:«**Sg»©3 5fcte©£JfiJB* 
©±^©¥B«ifi^^-T¥ffi0T*ft„ 

[02 9] 0 2 8©— gE£i£*:LT*-rt*{C0 2 8 T 
fct^ £ ^te©«J&g» 0T& ft 

[03 0] B2 9fc*1-a*KH£**ft«£tt9I*-4 
fc*6©¥®0T$.ft. 

[031] 029 \z7jk-r&m<DWtm&mw-?z>rctf><D¥- 

40 jS0T$>ft„ 

[032] *&wiz%z>mgk$im<D2 t>\z«&<Dmffi.mm 

©3EggB©¥B8t££^-r¥ffi0T-£fto 
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